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Aes DOWN YOUR DOWN TIME 





Time lost in charging can be the deciding factor between 


MOORE RAPID 


profit and loss in your production system. 


Moore Rapid Lectromelt’s top charging feature cuts this 
dead time to a minimum—as little as four minutes from FURNACES 
“power off” to “power on”. With Lectromelt you get 
more heats per working day, more tons per turn. More 


proof of Lectromelt melting economy. 


Write for details. 


PITTSBURGH LECTROMELT FURNACE CORP. 
PITTSBURGH 30, PENNA. 
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x APRIL WHO'S WHO x 


A young newcomer 
in the patternmak- 
ing field is John Ed- 
ward Gill, twenty- 
eight years old, who 
hails from Erie, Pa. 
...See: Patterns for 
Production .. . Has 
attended night 
classes sponsored by 
both the University 
of Pittsburgh, Pitts- 
burgh, and Univer- 
sity of Minnesota, Minneapolis, specializ- 
ing in foundry engineering . . . Served his 
apprenticeship at the Lake Shore Pattern 
Works, Erie, 1936-40 . . . Was associated 
with American Hoist & Derrick Co., St. 
Paul, Minn., as patternmaker from 1940-41 
. . . At present is superintendent, Lake 
Shore Pattern Works, having returned 
there in 1941 . . . Has spoken befoye the 
Venango group, Northwestern Pennsy!- 
vania chapter . .. Is a director of the 
Northwestern Pennsylvania chapter having 
been active in this group since its founding 
... An A.F.A. member. 


J. E. Gill 


Having had a close 
association with the 
malleable foundry 
industry for over 
twenty-five years, 
Earl M. Strick, au- 
thor of Malleable 
Iron Finishing, pre- 
sents some new 
ideas on this subject 
...- Born in Erie, 
Pa., he has taken a 
number of courses 
from the University of Pittsburgh, Erie Ex- 
tension . . . Began his affiliation with Erie 
Malleable Iron Co., Erie, Pa., in 1915 as 
foreman ... During World War I was a 
gunners mate in the U. S. Navy and was 
discharged in 1920 . . . Returned to his for- 
mer position as foreman, Erie Malleable 
Iron Co. until 1926 when he was named 
chief inspector . .. From 1928-32 he was con- 
nected with Zurn Mfg. Co., Erie, starting 
as shipping foreman, advancing to machine 
shop foreman and being appointed produc- 
tion manager . . . Was made superintend- 
ent, night operations, upon resuming his 
affiliation with Erie Malleable [ron Co. in 
1988 . . . Three years later joined the 


E. M. Strick 
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statistical and accounting department of 
the Erie firm . . . In 1939 was appointed to 
the position he now holds as finishing su- 
perintendent ... A member of A.F.A. he 
played a prominent part in establishing the 
Northwestern Pennsylvania chapter, with 
headquarters in Erie, and is chairman of 
the group . . . He also holds membership 
in Malleable Founders Society and is a past 
director, National Association of Cost Ac- 
countants. 


J. D. Kline was 
born in Erie, Pa., 
in 1922... A 1943 
graduate of the 
University of Mich- 
igan, Ann Arbor, 
with a Bachelor of 
Science degree in 
metallurgical engi- 
neering . . . Became 
associated with Ni- 
agara Falls Smelt- 
ing & Refining Div., 
Continental United Industries Co., Inc., 
Buffalo, N. Y., upon graduation ...A 
member of the Spectrographic Society of 
the Niagara Frontier . . . Author of the 
paper “Aluminum Casting Alloy; Fluxes- 
Degasifiers-Grain Refiners.” 


J. D. Kline 


O. J. Myers 


O. Jay Myers, foundry research director, 
Werner G. Smith Co., Div. of Archer- 
Daniels-Midland, Minneapolis, was born 
in New York City . . . Received A.B. from 
Princeton University . . . Later (1942) 
was awarded a master’s degree, geological 
engineering, by Colorado School of Mines, 
Golden, Colo. . . . Joining American Smelt- 
ing & Refining Co., after his graduation 
from Princeton, he was made assistant 
geologist .. . His work carried him to San 
Pedro and San Luis Potosi, Mexico. . . 
The following year was named fellow in 
the department of geology, Colorado 
School of Mines... Affiliating with Wright 
Aeronautical Corp., Lockland, Ohio, in 
1942, he was made director of foundry 
practice .. . Three years later was given 
his present post with Werner G. Smith Co. 
. . . Well known in foundry circles as a 
frequent speaker at A.F.A. chapter meet- 
ings . . . Subjects he has covered include 
core sand reclamation, core sand mixtures 
and oxidation inhibitors in magnesium ... 


A member of A.F.A., AIME and Associa- 
tion Technique de Fonderie . . . See, in this 
issue, Foundry Sand Laboratory. 


R. W. Thomas was 

born in Lebanon, 

Pa. ... Is co-author, 

with M. V. Healey, 

of the article pub- 

lished herein on 

Basic Electric Steel, 

Single Slag Process 

é Pennsylvania 

State College, State 

College, Pa., is his 

alma mater ... He R. W. Thomas 
was graduated with 

a bachelor of science degree in metallur- 
gical engineering in 1917 . . . Began his 
foundry career with Bethlehem Steel Co., 
Steelton; Pa., as molder apprentice and 
later as molder . . . Following graduation 
joined Vulcan Iron Works, Wilkes Barre; 
Pa., and remained twenty-three years, leav- 
ing in 1940 as superintendent, steel found 
ry ... From 1940-41 was on special assign 
ment for Treadwell Engineering Co., Eas 
tom, Pa... 3. J Appointed assistant general 
superintendent, Continental Roll & Ma- 
chine Co., Wheeling, W. Va., he remained 
a short time . . . Ludlow Valve Mfg. Co., 
Troy, N. Y., named him superintendent, 
steel foundry, where he remained until 
1943 .. . At present is associated with Gen- 
eral Electric Co., Schenectady, N. Y., per- 
forming special assignments . . . Has writ- 
ten for International Acetylene Association 
on acetylene burning as it affects steel cast- 
ing practice. 


A Hoosier by birth, 
the author hails 
from Fort Wayne, 
Ind. . . . Obtained 
his Bachelor of Sci- 
ence degree from 
University of Mich- 
igan, Ann Arbor 
(1927) and in 1933 
was awarded his 
Master of Science 
degree. . . . Began 
his foundry career 
with Detroit Gray Iron Foundry, Detroit, 
(1925-26) as clerk. ... Became a member 


W. A. Spindler 
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‘the metallurgical department, Dodge 
os., Detroit, from 1927-29. . . . Was ap- 
inted metallurgist, Detroit Alloy Steel 

Detroit, and remainded there unti! 
930. . . . Affiliated with University of 
fichigan (1930-33), Mr. Spindler was 










amed instructor. . . . Assumed his present 
osition as assistant professor, college of 








mgineering, University of Michigan, in 
$3... . A member of the Committee on 





Physical Properties of Iron Molding Ma- 
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ferials at Elevated Temperatures, A. F. A. 
Sand Division. . . . Holds membership in 
"A. F. A., AIME, ASM, ASTM, and Amer- 
‘ican Welding Society. . . . Reports on Jm- 


© mersion Thermocouple, Simplified Protec- 


tion Tube in this issue. 


A number of found- 
ries today are mod- 
ernizing their 
plants through 
mechanization .. . 
Charles O. Bartlett, 
in this issue, ex- 
plains Foundry 
Mechanization, De- 
sign—Operation ... 
Born in Cleveland, 
Ohio . . . His Bach- 
elor of Science de- 
gree in mining was obtained from Case 
School of Applied Science, Cleveland 
(1916) ... Began his industrial career with 
C. O. Bartlett & Snow Co., Cleveland, in 
1919... The following year joined Ameri- 
can Agricultural Chemical Co., Cleveland, 
a manager . . . Was appointed Detroit 
manager of the same concern in 1923... 
Assumed the position of sales engineer, 
Bartlett & Snow, Detroit, in 1940 . . . He 
was recently named vice-president and 
sales director of the same firm with his of- 
fice in Cleveland . . . Holds membership 
in A.F.A. 





C. O. Bartlett 


A discussion of 
Molding Sand 
Binders is pub- 
lished herein and 
was written by 
Ladislav Jenicek, 
assistant professor, 
Mining and Metal- 
lurgical Institute, 
Prague, Czechoslo- 
vakia ... Mr. Jeni- 
cek was born in Li- 
tomysl, Czechoslo- 
vakia, in 1908 . . . Received his engineering 
degree from the Institute of Technology, 
Prague, in 1982 and three years later was 
awarded his Doctor’s degree . . . From 1932- 
33 was assistant, Institute of Technology, 
Prague... Journeying to Paris, France, he 
Nas assistant to Prof. A. Porlevin (1933-35) 

--. Was a consulting engineer for ten years 
(1935-45) and continued his work as as- 
‘stant, Institute of Technology during 
1995-88 . . . In 1946 was appointed to his 
Present position and also assumed the title 
of research director, United Steelworks . . . 
Has prepared a number of papers for tech- 
tical societies dealing with die casting, 
foundry sand, physics of metals and other 





L. K. Jenicek 
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related subjects . . . A member of A.F.A., 
AIME, ASM, American Chemical Society, 
American Welding Society, Institute of 
Metals (British) , British Iron and Steel In- 
stitute, Institute of British Foundrymen. 


Co-author, with 
R. W. Thomas, of 
article on _ single 
slag process titled 
Basic Electric Steel, 
Single Slag Process 
. From the 
“Show Me” state, 
city of Atlanta. .-.. 
A graduate of Mis- 
souri School of 
Mines and Metal- 
lurgy, Rolla... . 
Has been associated with General Electric 
Co.,Schenectady,N.Y.,since 1929 as metal- 
lurgical engineer. . . . Mr. Healey is a 
member of American Foundrymen’s Asso- 
ciation, American Institute of Mining and 
Metallurgical Engineers, American Soci- 
ety for Metals and American Society for 
Testing Materials. 


M. V. Healey 


W. E. Thomas, au- 
thor of Magnetic 
Particle Inspection, 
Foundry Applica- 
tions, was born in 
Columbus, Ohio... 
Graduate of Ar- 
mour Institute of 
Technology, Chica- 
go, with a Bachelor 
of Science degree in 
mechanical engi- 
neering (1928) ... 
He has been associated with the Magna- 
flux Corp., Chicago, since 1939 and at pres- 
ent is vice-president, in charge of sales . . . 
Mr. Thomas has written a number of ar- 
ticles and spoken before various technical 
societies on non-destructive inspection cf 
materials . . . Is co-author of the book 
“Magnaflux Aircraft Inspection Manual,” 
with F. B. Doane . .. Holds membership in 
Institute of the Aeronautical Sciences and 
National Aeronautical Association. 


W. E. Thomas 


Two Ways to Make 
a Profit is an article 
prepared by Wally 
E. George, account 
manager, Booz, Al- 
len & Hamilton, 
Chicago, which 
should be of inter- 
est to all foundry- 
men—molders or 
presidents... 
Hoosierland claims 





W. E. George 


him; he was born in ‘ 


Indianapolis . . . A graduate of Georgia 


School of Technology, Atlanta, with a 
Bachelor of Science degree in civil engi- 
neering ... At Fort Dodge, Iowa, he joined 
Illinois Central railroad as rodman in 1921 
. .. Was made assistant purchasing agent, 
Certainteed Products 


Corp., St. Louis 








(1923-25) ... Appointed sales engineer, 
Imperial Brass Mfg. Co., St. Louis, in 1926 
... From 1928-31 was affiliated with Haynes 
Corp., Chicago, as supervisor . . . As chief 
industrial engineer, American Steel Found- 
ries, Chicago, Mr. George was with this 
firm for six years . . . Connected with 
Campbell, Wyant & Cannon Foundry Co., 
Muskegon, Mich., (1937-43) he was named 
assistant to the management . . . Has been 
with his present associates since 1943 .. . 
Is as well known as an author and con- 
tributor as he is a speaker . . . Subjects in- 
clude cost reduction, labor relations, wage 
incentives, job evaluation and related 
topics . . . Has talked before a number of 
A.F.A, chapters and meetings of American 
Management Association, Industrial Man- 
agement Society (Past President, 1934-36) , 
Society for Advancement of Management 
and many other cooperative groups. 


Joining Dissimilar rr 
Metals, a_ treatise 
prepared by Donn 
Boring, deals with 
aluminum-bronze 
electrodes used to 
weld cast iron and 
steel . . . Place of 
birth: Montreal, 
Quebec . . . As sales- 
man in Montreal 
(1936-38) he was 
connected with 
Plow & Watters . . . Account executive, 
sales promotion department, Ronalds Co., 
Montreal, 1938-40 . . . The following year 
he was connected with the sales promo- 
tion staff, Herald Press, Montreal . . . He 
has been advertising and sales promotion 
manager, G. D. Peters & Co. of Canada, 
Ltd., Montreal, since 1941 . . . His writings 
on welding applications and developments 
have been published widely. 


“a 





Donn Boring . 


A frequent speaker 
on radiography is 
William H. Baer, 
who presents, in 
this issue, Gun Met 
al Castings, Radi- 
ography ... Mr. 
Baer’s birthplace 
was New Athens, 
Ohio . . . He at- 
tended night classes 
at Villanova Col- 
lege, Villanova, Pa.; 
University of Pennsylvania, Philadelphia; 
George Washington University and Catho- 
lic University of America, Washington, D. 





W. H. Baer 


C. ... Was supervisor and sales manager 
for a retail concern in Pittsburgh, Pa., 
from 1932-40 . . . Associated for two years 


with Summerill Tubing Co.; Bridgeport, 
Pa. .. . Joined the Naval Research Labora- 
tory staff, Washington, D. C., in 1942 as 
associate metallurgist . .. Has been chosen 
to speak before a number of A.F.A. chapter 
meetings and regional conferences and also 
before American Industrial Radium and 
X-Ray Society groups . . . Subject generally 
concerns radiography of bronze castings. 
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The most successful casting production must start right 
in the cupola, because castings cannot be uniformly 
sound unless the metal is purged of impurities. 


Famous Cornell Cupola Flux is a positive metal cleanser 


(1}—It removes impurities from molten metal and 
makes it freer flowing. 


(2)—It enables you to pour castings that are denser 
grained, and reduces chilled sides, hollow cen- 
ters, etc. amazingly. 


(3}—It makes machining definitely easier. 


(4)—It KEEPS CUPOLAS CLEAN and prolongs life of 
lining by forming a glazed or vitrified surface, to 
which metal slag, etc. cannot adhere as readily, 
on brick in melting zone. Drops are clean. Main- 
tenance is greatly reduced as you save time and 
cost of picking out. 


@ ITS SCORED BRICK, PRE-MEASURED 


FORM ENABLES YOU TO FLUX A CHARGE 
OF IRON CORRECTLY IN A FEW SECONDS. 


You simply toss one brick into cupola for each ton charge or break 

off a briquette (quarter section) for each 500 pound charge of iron. 

Scoring of brick insures easy, accurate breaks should you require a 

quarter, half or three-quarters of a brick. To remove a section, tap 
over edge of barrel or any other convenient structure. 


Famous Cornell Cupola Flux does not blow out with the blast, 
like cupola flux in other forms, but stays in melting zone until 
entirely consumed, thus preventing loss up the stack and re- 
duced efficency. 


Write For Bulletin 46-B 


AMERICAN FOUNDRYMAN 























































THE INDUSTRY'S 
GREATEST OPPORTUNITY 
FOR JOINT EFFORT 





A YEAR AGO, during 
the 50th Anniversary Convention of A.F.A.—by far 
the largest foundry convention ever staged—a meeting 
was held which, while perhaps the smallest and least 
publicized of all the Convention sessions, may yet 
prove to have been the most far-reaching and signifi- 
cant in its effects on the foundry industry. That meet- 
ing brought together the elected heads of the major 
foundry associations for discussion of an over-all 
foundry group. 

Out of that meeting has come the National Castings 
Council, a body that meets periodically, and on call, 
for informal discussions. From such discussions may 
develop, tomorrow, the activating force for that over- 
all organization visualized by more than one foundry 
executive during the past quarter century. 

It is too early to say what may develop from the 
joint effort; but one thing is certain, such a broad plan 
must have its foundations in the industry’s needs. 

Common to all ideas thus far expressed seems to 
be the thought of a “united front”—a “spokesman 
group” on questions of concern to all casting interests. 
That need was demonstrated conclusively during the 
world wars when divergent, and often -conflicting, 
casting interests were unable to achieve the industry- 
wide recognition and acceptance many other indus- 
tries accomplished through group action. 

Through conversations of past years has run a note 
of alarm over “duplication of effort.” The hazard lies 
not in over-lapping or duplication but in waste of ef- 
fort. As an association grows and progresses, it na- 
turally seeks new ways and means of serving its mem- 
bership, and “duplication” may follow. As a result, 
questions of jurisdiction have arisen; and more than 
one foundry executive has found it difficult to deter- 
mine to what degree his company and men should 
participate in each group. 

Problems of our industry can best be solved through 
the concentrated efforts of small groups, working to- 
gether in a common bond to achieve specific results. 
Yet joint action on questions common to all interests 
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might be preferable to the separate actions of groups 
able to speak and act only for a relatively small seg- 
ment of the industry. Such problems as safety and hy- 
giene, education, and the application of all cast prod- 
ucts, for example, can be solved only by united action. 

Many broad, overly-idealistic plans for industry- 
wide cooperation have been broached. Some have vis- 
ualized a “National Foundry Research Institute.” 
Others have conceived a “National Foundry School” to 
which promising men might come from foundries for 
short courses and broader training. Some have seen a 
need for an organization which could speak in Wash- 
ington for the industry as a whole. 

There has even been proposed a single organization 
encompassing the activities of all existing foundry 
groups—a truly theoretical plan. No single organiza- 
tion could continue serving impartially the interests 
of all. 

Whatever the ultimate form of any over-all foundry 
organization, the National Castings Council has at 
least provided a means for the discussions of those 
men who guide the activities of their societies. One 
must have broad vision indeed to foresee what may 
develop, and certainly no one man can speak for all 
the industry. As a personal member of American 
Foundrymen’s Association, rather than as its elected 
President whose term of office will expire shortly, I 
believe that the National Castings Council may well 
prove the activating force for fulfillment of those 
hopes the industry has expressed for many years. Sci- 
entific accomplishments of the past quarter century 
prove that the castings industry has “grown up” tech- 
nically. Perhaps the time has come to mature equally 
its management and organizational possibilities. 


ne 


S. V. Woon, President 
AMERICAN FOUNDRYMEN’S ASSOCIATION 
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ANOTHER EVENTFUL POST-WAR 
YEAR of expanding activity and un- 
abated demand for the products of 
the Foundry Industry will be re- 
flected in the program for the 
51st Annual Meeting of American 
Foundrymen’s Association, opening 
April 28 in Detroit and continuing 
through May 1, with several thou- 
sand progressive foundrymen at- 
tending from all parts of the U.S., 
Canada and from countries abroad. 
Drawn by a program featuring pa- 
pers and reports on the most ad- 
vanced developments in foundry 
practice, metallurgy and casting 
techniques, the industry as a whole 
will again reap the full benefit of 
the cooperation which over the 
past 50 years has meant so much to 
foundry progress. 

With the demand for castings of 
all types remaining strong, even in 
the face of new and competitive 
processes, foundrymen everywhere 
continue to have difficulty meeting 
their commitments. Shortages of es- 
sential materials have undoubtedly 
aggravated the situation, placing 
unusual premiums on the adapta- 
bility and versatility of production 
management. Under such condi- 
tions it is only natural that interest 
in the scientific, practical approach 
to current problems has stimulated 
foundrymen in increasing numbers 
to center their quest for new knowl- 
edge and new methods in the co- 
operative facilities developed by 
the A.F.A. membership. 

As activities and arrangements in 
_ connection with the Detroit Con- 


Detroit’s City Hall 








x * * TO PREVIEW FOUNDRY 


vention near completion, more and 
more signs point to an attendance 
larger than at any previous non- 
exhibit foundry congress. Since the 
membership of A.F.A. is setting new 
records each successive month and 
now surpasses the 9400 mark, the 
proportion of members who check 
in during the Convention will prob- 
ably exceed any past figure. At the 
same time, foundrymen located in 
and near Detroit have made evident 
their intention of descending upon 
the Motor City in large numbers to 
benefit from the best that the indus- 
try has to offer in the way of techni- 











cal and practical information. 

All of the major downtown hotels 
in Detroit have reported heavy ad- 
vance reservations and are cooperat- 
ing splendidly with A.F.A. and the 
official housing bureau in accommo- 
dating 1947 visitors. With 25 hotels 
working closely with the housing 
bureau and guaranteeing 2000 
rooms for this foundry congress, it 
is expected that confirmed reserva- 
tions will be available for all 
who made advance application for 
rooms as A.F.A. has urged for 
several months. Visitors who fail to 
request accommodations ahead of 
lime must run the usual risk of in- 
convenience prevailing in any large 
commercial city today. 

The interest in mechanization of 
foundry operations has_ received 
tremendous stimulation, both dur- 
ing and since the recent war, due 
partly to steadily mounting produc- 
tion costs and to material substitu- 
tions and quality requirements. 
Not only will this subject be discus- 
sed during the Detroit Convention 
sessions, but many examples of 
foundry mechanization will be open 
for inspection within the Motor 
City and its immediate environs. 

The Plant Visitation Committee 
of the Detroit Chapter has organ- 
ized an impressive program of plant 
visits to give A.F.A. Convention 
visitors opportunity for close-up 
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views of foundry operations and im- 
provements. Elsewhere in this issue 
there appears a list of companies 
who will cooperate in the plant vis- 
itation program during the week. 
As a climax, the “Ford Day” Com- 
mittee, headed by R. H. McCarroll 
of the Ford Motor Co., has arranged 
a special post-Convention inspec- 
tion trip to the plants where the as- 
sembly line was born. 


Registration Made Easy 
Convention activities, in the 
main, will center in two leading De- 
troit hotels, the Book-Cadillac and 
the Statler, and registration head- 
quarters will be maintained in both 
hostelries. With the exception of 
several important Opening Day 
sessions, and a key-noting General 
Meeting, all on Monday, April 28, 
all formal sessions will be held at 
these two hotels. 

The program committees have 
arranged meetings for the maxi- 
mum convenience of convention 
Visitors. Thus, all the sessions deal- 
ing with Aluminum and Magne- 
sium, and with Malleable Iron, will 
be concluded on Monday and Tues- 
day; Brass and Bronze, on Tuesday 
and Wednesday; while Steel and 
Gray Iron topics will be covered on 
Wednesday and Thursday, with 
one exception in each case. Thus, it 
will be possible for: visitors to at- 
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OF TOMORROW 


tend a maximum number of sessions 
dealing with subjects in which they 
are interested in minimum time. 

Every formal paper and report to 
be presented at this Convention will 
have been reviewed or approved for 
presentation by the Program and 
Papers Committees of the various 
A.F.A. Divisions. All have been dis- 
tributed to the membership, either 
through preprinting or through 
publication in this issue of AMERI- 
CAN FOUNDRYMAN, thus being made 
available for advanced study. This 
fine record has been made possible 
only through the splendid coopera- 


tion of the authors and of the Pro- 
gram and Papers Committees and 
gives the membership an opportu- 
nity of adding materially to the 
value of each paper as it is presented 
and discussed during the course of 
the Convention. 


Special Events Arranged 

The 5lst Annual Meeting will 
be highlighted by a series of special 
events and general sessions, begin- 
ning with a General Meeting the 
afternoon of April 28 at the beauti- 
ful Rackham Educational Memo- 
rial. This will not be a luncheon 
meeting, although buffet luncheon 
facilities will be available in the 
Rackham building. George T. 
Christopher of Detroit will be the 
featured speaker at this “opening 
session” and will answer the ques- 
tion “Why the Importance of the 
Foundry Industry?” As_ president 
and general manager of Packard 
Motor Car Co., Mr. Christopher 
will keynote.the Convention and de- 
scribe the vital relationship which 
exists between the castings and the 
automotive industries. 

Chapter Officers and Directors of 
the Association will meet at the 
Statler Hotel the evening of April 
29 for the dinner that has become 
an annual Convention affair. Presi- 
dent S. V. Wood will preside and 
Vice-President Max Kuniansky will 
feature the program, emphasizing 
the importance of Chapters and 
Chapter Programs to foundry opera- 
tors everywhere. 

On Tuesday, April 29, Canadian 
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Arthur H. Motley 


GUEST SPEAKER at the Annual 
Banquet of A.F.A. on Thurs- 
day, May 1, will be Arthur H. 
(“Red”) Motley, publisher of 
the “Parade,” Sunday picture 
magazine of national scope. 
Combining the talents of show- 
manship, enthusiasm, and excel- 
lent speaking ability, Mr. Mot- 
ley will address the climax din- 








Featured Speakers to Address Detroit Convention 


ner on “Tradition—an Asset or 
a Liability.” Having smashed 
may traditions in the sales-adver- 
tising and publishing field, he 
will turn his guns on the in- 
dustrial traditions which have 
proved to be handicaps to na- 
tional progress. 

For 18 years connected with 
the Crowell-Collier Publishing 
Co., where he rose to the posi- 
tion of vice-president and direc- 
tor, as well as publisher of the 
American Magazine, he today is 
president of Parade Publica- 
tions, Inc., New York, and has 
spoken before important busi- 
ness groups all over the country. 

PRINCIPAL SPEAKER at the Gen- 
eral Meeting, Monday afternoon, 
April 28, to be held in the Audi- 
torium at Rackham Educational 
Memorial, will be George T. 
Christopher, president of Pack- 
ard Motor Car Co., Detroit, 
whose address on “Why the Im- 
portance of the Foundry Indus- 





George T. Christopher 


try” will strike a logical keynote 
for a foundry convention in De- 
troit. Mr. Christopher, who will 
be introduced by A.F.A. Presi- 
dent S. V. Wood, presiding at 
this “opening meeting,” will em- 
phasize the interrelation of cast- 
ings production and automotive 
production, of interest to all 
convention visitors. 











members and guest foundrymen 
will assemble for a special luncheon 
session at the Hotel Statler. Since 
Canada is just across the St. Clair 
River from Detroit, an especially 
large attendance of Dominion 
foundrymen is anticipated. The 
Canadian Chapters of A.F.A. are 
now completing another successful 
year and the interest in improved 
foundry practice has been steadily 
increasing. Joseph Sully, President 
of Sully Foundry Div., Neptune 
Meters Ltd., Toronto, a National 
Director of A.F.A., will be Chair- 
man of this meeting. 

The annual luncheon for Engi- 
neering School graduates is sched- 
uled for Wednesday, April 30, at 
the Statler Hotel and several! score 
are expected to attend, to greet old 
friends and to reminisce about their 
respective alma maters. This infor- 
mal gathering of foundrymen who 
received their education at the 
technical schools and colleges 
has steadily grown in popularity 
during recent years and is being 
repeated in 1947 at the request 
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of numerous past participants. 

The Annual Business Meeting of 
the Association will be held at 2 
o'clock the afternoon of April 30, 
at the Book-Cadillac. On this occa- 
sion the President’s Annual Ad- 
dress will be presented. Elections 
of new Officers and Directors will be 
announced at the meeting; Appren- 
tice Contests awards presented, and 
J. T. MacKenzie will deliver the 
Charles Edgar Hoyt Annual Lec- 
ture as a Convention highlight. 


Gray Iron Program 
Numerous subjects of current 
metallurgical interest are featured 
on the fine program of the Gray 


fron Division this year, including 


important technical and practical 
papers on composition, melting 
methods, inspection, welding, and 
availability influences on gray cast 
iron. In addition, four Shop Course 
sessions will be held, beginning 
April 28. 

Intensified study on the part of 
metallurgists has developed new 
information on various phases of 








melting action. As during the war 
years, considerable interest is be- 
ing shown in welding methods for 
gray iron castings. Outstanding au- 
thorities will discuss these two sub- 
jects at Detroit. An enlightening 
forum dealing with structure analy- 
sis of gray iron and gray iron cast- 
ings, scheduled for Thursday, May 
1, promises to be one of the most 
informative in recent years. Be- 
cause of the timely nature of these 
discussions, preparations are being 
made to take care of a large gray 
iron attendance. 

Shop Course sessions on gray iron 
are scheduled for each day in De- 
troit with topics in the following 
order: Monday—“Variables Affect- 
ing Carbon Control in Cupola Op- 
eration;” Tuesday—“Effect of Coke 
Quality on Cupola Melting;” Wed- 
nesday—‘“Factors Affecting Cost of 
Cupola Operation;” and Thursday 
—“Variables Affecting Electric Fur- 
nace Gray Iron.” 

These Shop Course programs rep- 
resent a blending of the technical 
with the practical problems of ev- 
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ery-day production, and thus are of 
great interest to production men. 
Material shortages have made 
foundrymen more interested than 
ever in the need for adjusting their 
procedures and methods to meet 


special conditions. The Shop 
Courses make possible the informal 
exchange of ideas and experience, 
and their usefulness is greatly en- 
hanced by open discussions. 

The program of the A.F.A. Sand 
Division for the Annual Conven- 
tion will be highlighted by a Com- 
mittee report on “New Tentative 
Standards for Grading and Fineness 
of Sands,” to be presented for dis- 
cussion the morning of April 30. 
The division has scheduled three 
technical sand sessions on April 29, 
30 and May |, featuring papers of 
penetrating scope. Authorities on 
sand research will participate in 
the discussion of subjects relating 
to physical properties, evaluation of 
sand test data, and laboratory test 
methods. 

As with the Gray Iron Program, 
four Sand Shop Course sessions have 
been arranged, one each day of the 
week, dealing with sand problems of 
malleable iron, non-ferrous, steel, 
and gray iron work. All sessions are 
informal and unreported for free- 
dom of questioning and discus- 
sion. Shop Course subjects include 
the following: Monday—“Malleable 
Sand Problems;” Tuesday—“Your 
Sand Pile,’ dealing with non-fer- 
rous sands; Wednesday—“The Role 
of Sand in Hot Tearing;” and 
Thursday—“Variables in Gray Iron 
Sand Practice.” 


Light Metals Meetings 
Three technical sessions and one 
Round-Table meeting have been 
arranged by the Aluminum and 
Magnesium Division, all scheduled 
the first two days of the Convention, 
and the increasing interest in this 
division is expected to turn out a 
strong attendance. Subject matter 
is evenly distributed between Alu- 
minum and Magnesium and promi- 
ment speakers will report findings 
uncovered by the most advanced 
research in the field of light metal 
castings. The technical sessions on 
Monday will be held at Rackham, 
Tuesday’s sessions at the Book- 
Cadillac Hotel. 
Among the various subjects are 
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techniques in leakproofing light 
metal castings, simplification of cast- 
ing design, and new gating techni- 
ques for magnesium alloys. An 
especially practical paper will deal 
with pinhole blows in magnesium 
castings; and the Round-Table, 
with discussion off-the-record, will 
cover recommended practices for 
aluminum and magnesium castings. 


Complete Malleable Program 

The Malleable Iron Division’s 
program has been concentrated on 
Monday and Tuesday, comprising 
three technical sessions and a 
Round-Table. In addition, malle- 
able sand problems will be consid- 
ered at a Sand Shop Course, Mon- 
day evening. 

A wealth of information will be 
presented at these meetings, with 
papers on finishing and inspection, 
materials handling, mechanization, 
and composition. At ‘Tuesday’s 
Round-Table luncheon for the mal- 
leable group, off-the-record discus- 
sions will cover “Exothermic Ladle 
Additions,” “Grinding of Malleable 
Gates,’ and “Chromium Determi- 
nations.” 

Technicians from U.S. naval 





shipyards and laboratories, report- 
ing results of recent metallurgical 
investigations will figure promi- 
nently in the program arranged by 
the Brass and Bronze Division, all 
sessions being scheduled on Tues- 
day and Wednesday. Three naval 
men will participate with papers 
on radiography, magnesium bronze 
segregation, and degasification of 
cast monel. Papers by other au- 
thors will concern test bar proper- 
ties and spectrographic analysis of 
ingots, while the round-table lunch- 
eon will be essentially practical and 
deal with melting of brass and 
bronze. One of the Sand Shop 
Courses also will be of interest to 
non-ferrous foundrymen. 


Steel Highlights 

For members of the Steel Divi- 
sion, in a program to be staged prin- 
cipally on Wednesday and Thurs- 
day, with one Tuesday afternoon 
session, four technical sessions and 
a Round-Table luncheon have been 
set up. Interest in the Steel pro- 
gram is already running high be- 
cause of the nature of the papers 
listed. Steel foundrymen of this 
country and abroad have prepared 
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papers dealing with structural stud- 
ies, temperature determination and 
distribution in molten metals and 
molds, and slag factors in electric 
furnace operation. The division's 
Round-Table luncheon has been 
scheduled for May 1. 

Featuring Tuesday's steel session 
will be the Annual Exchange Pa- 
per from the Institute of British 
Foundrymen, authored by F. Cou- 
sans, Catton & Co. Ltd., of Leeds, 
England. His subject, “Side-Blown 
Converter Practice,” will be well 
received, because the I.B.F. contri- 
bution to the A.F.A. program main- 
tains the oldest international ex- 
change paper arrangement existing 
between any two societies, dating 
back to 1921. 


Pattern Sessions Set 

A relatively recent development 
in Patternmaking will be presented 
at the Patternmaking session on 
Tuesday, dealing with plastic pat- 
terns. At the same time, a paper 
dealing with problems on purchas- 
ing patterns is scheduled. The other 
Patternmaking Division session will 
be an off-the-record Round-Table 
luncheon program bearing on co- 
operation between foundrymen and 
patternmakers. 


Important Educational Topics 

The Educational Division of 
A.F.A. starts, its first Convention 
program under division status with 
two regular paper sessions on Mon- 
day, and promises to hold a great 
deal of interest for foundry manage- 
ment and others interested in train- 
ing work. Foreman training, ap- 
prentice training, and the training 
of college graduates for foundry 
work are three important subjects 
to be discussed. A special educa- 
tional dinner has been arranged for 
Monday night, again of great inter- 
est. to management. R. L. Lee of 
General Motors Corp., will speak 
on “Management’s Stake in Person- 
nel Training.” 

A third session sponsored by the 
Educational Division will be the 
luncheon for graduates of engineer- 
ing schools and colleges, Wednes- 
day. Also pertaining to training, 
the A.F.A. educational program will 
be augmented by the Apprentice 
Contests which this year have stim- 
ulated an unusually large number 
of entries. 
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The need for stimulating interest 
in foundry work among the youth of 
America is widely recognized and 
methods for extending the scope of 
this program will be discussed in 
Detroit. During the past year A.F.A. 
President S. V. Wood has urged, be- 
fore Chapter meetings, a more real- 
istic approach to the problem of 
training foundry manpower and has 
found widespread interest among 
foundry management. No problem 
goes so deep or affects the industry 
as a whole more than the one of ed- 
ucation. 

During the sessions sponsored by 
the Educational Division, heads of 
foundry personnel departments and 
of foundry management will be 
brought up-to-date on the coopera- 
tive actions already under way in the 
industry. Announcements of great 
interest to all foundry executives 





will be made at the educational din- 
ner on Monday, and again at the 
Annual Business Meeting on Wed- 
nesday afternoon. During the week 
individual foundrymen will report 
on efforts to establish better plant 
relationships between management 
and employees. 


General Interest Sessions 

In addition to the program spon 
sored by the eight A.F.A. Divisions, 
various general interest committees 
will sponsor important sessions. The 
Foundry Cost session, for example, 
planned to be of interest to manage- 
ment particularly, will deal with 
cost controls and accurate cost deter- 
minations. Our evolving post-war 
economy, bringing with it more ex- 
acting demands on management, 
increases the value of this session. 

Closely akin to the subject of costs 


Michigan Plants Schedule Inspection Hours 


As ANNOUNCED in the March issue 
of AMERICAN FOUNDRYMAN, some 15 
Michigan plants are cooperating 
with the A.F.A. Convention by 
opening their plants for the inspec- 
tion of visitors during Convention 
week. 


Plants in the Detroit area avail- 
able for inspections from April 28 
to May | are as follows: 


Monday to Thursday, inclus. 


American Car & Foundry Co. (molding 
and machining of lubricating valves) 
10 am-12 noon. 

Atlas Foundry Co.— (general jobbing and 
“Meehanite”)—10 am-12 noon, 1:30-3 
pm. 

Central Iron Foundry Co. (heavy gray 
iron jobbing work)—10 am-12 noon. 
City Pattern Foundry & Machine Co. (brass 
and aluminum foundry) —9 am-3 pm. 
Detroit Gray Iron Foundry Co. (general 

jobbing work) — 2-5 pm. 

Federal Mogul Corp. (bronze foundry and 
machine shop) —9:30-11 am and 1:30-3 
pm. 


Kelsey-Hayes Wheel Co. (centrifugal cast- . 


ing of brake drums) —1-3 pm. 

Michigan Steel Casting Co.— (precision 
castings) —9 am-3 pm. 

Motor & Machinery Castings Co. (gray 
iron jobbing foundry) —10 am-12 noon, 
1:30-3 pm. a 

Riley Stoker Corp.— (Gray Iron Duplex- 
ing with Electric Furnaces) —10 am-12 
noon. 

U.S. Radiator Corp. (large sectional heat- 
ing boilers) —10 am-2 pm. 


Outside Detroit 

Buick Motor Car Div., General Motors 
Corp., Flint—9:30-10 am. 

General Foundry & Mfg. Co., Flint— 
(Semi-production foundry) — 9:30-11 
am, 1:30-3 pm. 

Saginaw Malleable Iron Div., General 
Motors Corp., Saginaw—9:30-11 am, 
1:30-3 pm. 

Tuesday, Wednesday only 

Sherwood Brass Works (mechanized 
foundry) —1:30-8:30 pm. 

Tuesday, Wednesday, Thursday only 
Detroit Steel Castings Co. (new installa- 
tion of electric furnaces) —morning. 
Packard Motor Car Co. (foundry and 
car assembly line) twice daily—9:30 am, 
1:30 pm; maximum visitors each group, 

20. Tour will not exceed 2 hrs. 


Wednesday, Thursday only 
Cadillac Motor Car Div. (foundry and 
car assembly line) —3 times daily—10 am, 
1 pm, 3 pm; maximum visitors each 
group, 25. Tour not to exceed 2 hrs. 


Friday, May 2 
Ford Motor Co.—Special “Ford Day” in- 
spection trip—Lvg. Book-Cadillac Hotel 
9:30 am, rtn. approx. 2:30 pm. 


Plant visitation desks will be 
maintained at both the Book-Cad- 
illac and Statler Hotels, where vis- 
itors will find information on sched- 
ules and transportation. These con- 
venient desks will be manned by 
members of the Plant Visitation 
Committee of the Detroit Chapter, 
under chairmanship of H. M. 
Bringhurst, Semet-Solvay Co. 
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Foundrymen attending 
the 51st A.F.A.convention 
will have an opportunity to 
visit many interesting Mich- 
igan foundries including 
those pictured on this page. 
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Cylinder block core-cradle (1) in the 
foundry of the Packard Motor Car Co., 
Detroit. (2) Crane ladle in action at md 
Chevrolet Grey Iron Foundry, Sagi- : 
naw. (3) Cleaning operation in the 
foundry of the U. S. Radiator Corp., } 
Detroit. (4) Molding in the plant of f 
the American Car and Foundry Co., 
Detroit. (5) Sherwood Brass Works, 
Detroit, operates dust control system. 
(6) Wax injection machines at Mich- 
igan Steel Casting Co., Detroit. (7) 
Completely mechanized charging plat- 
form now functioning in the River 
Rouge foundry of the Ford Motor Co. Pe. - 





are the elements of Job Evaluation 
and Time Study, and the A.F.A. 
Committee dealing with this subject 
has arranged two meetings on May 
1, both pertaining to the establish- 
ment and use of standard data. Ac- 
curate time study analyses on even 
the most routine of operations have 
revealed existence of wasteful prac- 
tices and, with high labor costs to 
contend with, alert management has 
learned that efficiency in all opera- 
tions is essential to effective plant 
operation today. 

A further session, scheduled for 
Wednesday evening and sponsored 
by the Plant and Plant Equipment 
Committee, closely involves the 
question of unit costs and efficiency. 
This meeting will be concerned 
with the design and operating 


| phases of mechanized foundries, a 


subject of considerable interest to 
foundrymen at this time. 

The Castings Inspection Com- 
mittee continues active as in previ- 
ous Conventions and has scheduled 
its annual session Tuesday evening. 
This year the speakers selected have 
prepared ‘papers and discussions 
dealing with radiography and with 
magnetic particle inspections. . 

The annual meeting of the Re- 
fractories Committee, also on Tues- 
day’s program, will receive a paper 
on furnace refractories. In addition, 
as announced in previous editions 
of AMERICAN FOUNDRYMAN, a spe- 
cial “Information Please” question 
and answer panel on refractories 
problems will feature this part of 
the program. All A.F.A. members 


are invited to submit practical prob- 


lems which they desire answered. 

During the past several years, 
A.F.A. has sponsored fundamental 
research on heat transfer problems 
at Columbia University and at Bat- 
telle Memorial Institute. Reports 
on this work, together with addi- 
tional material developed in the in- 
dustry, will be offered before two 
important sessions, sponsored by the 
Heat Transfer Committee, on April 
29. Papers scheduled include the 
official committee report, solidifica- 
tion studies, and calculations on 
gating and feeding castings. The 
growing interest in the subject of 
heat transfer among foundry metal- 
lurgists is reflected in these two 
sessions, which undoubtedly will be 
well attended. 


Classified Program A.F.A. Convention 


Aluminum and Magnesium 
Monday, April 28 
10:00 AM—Technical Session 
4.00 PM—Technical Session 
Tuesday, April 29 
10:00 AM—Technical Session 
12:00 PM—Round Table (Luncheon) 
8:00 PM—Sand Shop Course, Non-Fer- 
rous 


Brass and Bronze 
Tuesday, April 29 
10:00 AM—Technical Session 
2:00 PM—Technical Session 
8:00 PM—Sand Shop Course, Non-Fer- 
rous 
Wednesday, April 30 
12:00 PM—Round Table (Luncheon) 


Canadian Meeting 
Wednesday, April 30 
12:00 PM~—Canadian Member’s Luncheon 


Chapter Officers Meeting 
Tuesday, April 29 
7:00 PM—Chapter Officers and Directors 
Dinner 


Costs 
Thursday, May 1 
2:00 PM—Technical Session 


Educational 
Monday, April 28 
4:00 PM—Technical Session 
7:00 PM—Dinner Session 


Gray Iron 
Monday, April 28 
4:00 PM—Shop Course, Carbon Control 
in Cupola 
Tuesday, April 29 
2:00 PM—Technical Session 
8:00 PM—Shop Course, Coke Quality on 
Melting 
Wednesday, April 30 
10:00 AM—Technical Session “ 
8:00 PM—Shop Course, Cost of Cupola 
Operation 
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(By Subjects and Divisional Interests) 


Thursday, May 1 
10:0 AM—Technical Session 
2:0 PM—Technical Session 
2:00 PM—Shop Course, Electric Furnace 
Gray Iron 
4:00 PM—Sand Shop Course, Gray [ron 


Heat Transfer 

Tuesday, April 29 
10:00 AM—Technical Session 
8:00 PM—Technical Session 


Inspection 
Tuesday, April 29 
8:00 PM—Technical Session 


Patternmaking 
Tuesday, April 29 
4:00 PM—Technical Session 
Thursday, May J 
12:00 PM—Round Table (Luncheon) 


Plant and Plant Equipment 
Wednesday, April 30 
8:00 PM—Technical Session 


Refractories 
Tuesday, April 29 
4:00 PM—Technical Session 


Sand Practice and Research 
Monday, April 28 

8:00 PM—Sand Shop Course, Malleable 
Tuesday, April 92 

2:00 PM—Techinical Session 

8:00 PM—Sand Shop Course, Non-Fer- 

rous , 

Wednesday, April 30 

10:00 AM—Technical Session 

8:00 PM—Sand Shop Course, Steel 
Thursday, May 1 

2:00 PM—Technical Session 

4:00 PM—Sand Shop Course, Gray Iron 


Steel 
Tuesday, April 29 
2:00 PM—Technical Session 
Wednesday, April 30 
10:00 AM—Technical Session 
8:00 PM—Sand Shop Course, Steel 


Thursday, May I 
10:00 AM—Technical Session 
12:00 PM—Round Table (Luncheon) 
4:00 PM—Technical Session 


Job Evaluation and Time Study 
Thursday, May I 

10:00 AM—Technical Session 

4:00 PM—Technical Session 


Malleable 
Monday, April 28 
10:00 AM—Technical Session 
4:00 PM—Technical Session 
8:00 PM—Sand Shop Course, Malleable 
Tuesday, April 29 
10:00 AM—Technical Session 
12:00 PM—Round Table (Luncheon) 


Luncheons and Dinners 
Monday, April 28 
12:00 PM—Buffet Luncheon 
7:00 PM—Educational Dinner 
Tuesday, April 29 
12:00 PM—A.F.A. Executive Committee 
Luncheon 
12:00 PM—Aluminum and Magnesium 
Round Table Luncheon 
12:00 PM—Malleable Round Table 
Luncheon 
7:00 PM—Chapter Officers and Directors 
Dinner 
Wednesday, April 30 
12:00 PM—Canadian Members’ Luncheon 
12:00 PM—Brass and Bronze Round 
Table Luncheon 
12:00 PM—Engineering School Graduates 
Luncheon 
7:00 PM—A.F.A. Alumni Dinner 
Thursday, May 1 
8:30 AM—Cost Committee Breakfast 
12:00 PM—Steel Round Table Luncheon 
12:00 PM—Pattern Round Table Lunch- 
eon 
7:00 PM—Annual Banquet 
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PROGRAM 


. « « Holds Many Attractions 








FouR DAYS OF COLORFUL 
entertainment await the ladies plan- 
ning to attend the 51st annual 
convention of the American Found- 
rymen’s Association in Detroit. Ad- 
vance indications are that more 
than 800 wives and daughters of 
A.F.A. members will register for the 
parties, plant visitation and sight- 
seeing trips, luncheons, shopping 
tours, theatre groups, and other ac- 
tivities arranged for the convention 
by the host chapter’s Ladies Enter- 
tainment Committee, headed by Mr. 
and Mrs. H. W. Dietert of Detroit. 

Program climax will be the Asso- 
ciation’s annual banquet to be held 
the evening of Thursday, May 1, in 
the Grand Ballroom of the Book- 
Cadillac Hotel. 

On the opening day of the 5lst 
Congress, Monday, April 28, the 
ladies will assemble for a three- 
o'clock tea at the Women’s City 
Club. Mrs. Grace Erb and Mrs. S. 
Wells Utley will pour, assisted by 
the wives of past chairmen of the 
Detroit chapter. Mrs. C. Richard 
Brand, harpist, will entertain. 

Feature of the program for the 
following day is a tour of the Ford 
Motor Co., Rouge plant, which will 
afford a close-up of one of the 
world’s most absorbing industrial 
scenes. Buses leaving the Book- 
Cadillac Hotel at 9:30-10:00 a.m. 
will provide transportation to the 
Ford Rotunda Building, in Dear- 
born, from which the ladies will be 
conducted to the huge Rouge plant 
and the Ford company’s final as- 
sembly line. Luncheon will be 
served at one o’clock in the famous 
Dearborn Inn, where members of 
the Ford Motor Co. entertainment 
group will present a musical pro- 
gram. After luncheon the ladies will 
Visit the Edison Museum and pic- 
turesque Greenfield Village. 

On Wednesday, April 30, buses 
will leave the Book-Cadillac Hotel 
for a Canadian sight-seeing and 
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shopping tour. The trip to Wind- 
sor, Ontario, will be by way of the 
Detroit River Tunnel, and the 
ladies will disembark at the Prince 
Edward Hotel for a visit to the 
shops of Windsor. Luncheon will 
be served at the Detroit Yacht Club 
on beautiful Belle Isle, a pictures- 
que, 985-acre playground in the De- 
troit River. If time permits, buses 
will then take the ladies along Lake- 
shore Drive and through Grosse 
Pointe Villages, with return to the 
hotels scheduled for 4:30 p.m. Na- 
ture should be at her best in late 
April; rose gardens will be in 
bloom at Belle Isle, and the return- 
ing trip through the Villages should 
provide a delightful experience. 

The Detroit Street Railways has 
made new deluxe buses available 
to the ladies for the tours. These 
buses seat 45 and provide the ulti- 
mate in travel comfort. : 


Representatives of the Ladies 
Entertainment Committee of the 
Detroit chapter will be on hand at 
registration headquarters in both 
the Book-Cadillac and Statler hotels 
throughout convention week, and 
special Parlors will be open, includ- 
ing evenings, for cards and other en- 
tertainment. Theatre tickets will be 
obtainable on request for any of the 
Detroit theatres or its Music Hall. 

On Friday the ladies will be free 
to shop or to visit Detroit’s Institute 
of Arts, Zoological Park, Palmer 
Park and many other spots of local 
interest. The Institute is devoted to 
the arts of Asia, Europe and Ameri- 
ca and is open daily, except Mon- 
day, until 10 p.m. The Detroit area 
has other centers of historic and 
cultural interest which are readily 
reached by motor or bus. 

Tickets for the tours and parties 
will be available at the Ladies Reg- 
istration headquarters. Books of 
tickets covering all events will be 
one dollar each to ladies carrying 
membership or to those who are 
wives of A.F.A. members. Registra- 
tion for all events for non-member 
ladies and the wives of non-mem- 
bers will be five dollars. Where a 
full schedule is not wanted by non- 
member lady guests, single tickets 
may be secured for two dollars. 


Registration Set-up at Detroit Best Ever 


REGISTRATION FACILITIES pro- 
vided during the Detroit Conven- 
tion are being arranged for maxi- 
mum convenience of visitors and 
will be more extensive than at any 
previous A.F.A. Annual Meeting. 
Foundrymen will find Registration 
Headquarters at both the Book- 
Cadillac and the Statler Hotel 
throughout the week, and special 
facilities for registration will be set 
up at Rackham Educational Memo- 
rial for Monday, April 28 only, in 
connection with the sessions to be 
held there on Opening Day. 

Thus, arrivals on April 28 will 
be able to register at any one of 
three locations—Rackham, Statler 
Hotel, and Book-Cadillac Hotel. 
After Monday, however, all regis- 
tration will be at either the Book- 
Cadillac or Statler locations. Reg- 
istration counter at the Statler will 
be located in the Main Lobby, and 


at the Book-Cadillac on the Ball- 
room Floor, opposite the main en- 
trance to the Grand Ballroom. 

A feature of many recent Con- 
ventions has been the registration 
of “Old Timers,” foundrymen who 
have been in the industry for 25 
years and 50 years, or more. In 
1946, 652 registrants were awarded 
25 or 50 year badges and registra- 
tion facilities will be provided in 
1947 at both the Book-Cadillac and 
Statler Hotels. 

Advance Registration Cards have 
been sent to all A.F.A. members 
which, if filled out in advance of 
the Convention, will enable a 
member to register at Detroit in 
minimum time. On arrival at Reg- 
istration Headquarters in Detroit, 
it will only be necessary to present 
the filled-out registration card and 
receive the official Association iden- 
tification badge. 
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MONDAY, APRIL 28 


8:30 AM—Registration. 


Hotel Statler. 
Book-Cadillac Hotel. 


10:00 AM (A)—Aluminum and Magnesium. 
(Sponsored by Aluminum and Magnesium Division) 


Presiding—W. E. Sicha, Aluminum Co. of America, 
Cleveland. 

Co-Chairman—J. C. DeHaven, Battelle Memorial In- 
stitute, Columbus. 

“Influence of Inclusions on Properties of Sand Cast 
Aluminum Base Alloys’—By A. W. Dana, Jr., L. J. 
Ebert, and G. Sachs, Case School of Applied Science, 
Cleveland. 

“Some Causes of Pinhole Blows in Magnesium Alloy 
Castings’—By H. H. Fairfield and A. E. Murton, 
Bureau of Mines, Ottawa, Ont., Canada. 


10:00 AM (B)—MDalleable Foundry Practice. 
(Sponsored by Malleable Division) 


Presiding—C. F. Joseph, Central Foundry Div., Gen- 
eral Motors Corp., Saginaw, Mich. 
Co-Chairman—W. D. McMillan, International Har- 
vester Co., Chicago. 
“Malleable Iron Finishing”—By E. M. Strick, Erie Mal- 
leable Iron Co., Erie, Pa. 


DETROIT - APRIL 28th—MAY Ist 


J. C. DeHaven 


H. E. Elliott - 


“Malleable Foundry Finishing and Inspection”—By T. 


E. Poulson, Belle City Malleable Iron Co., Racine, 
Wisconsin. 
2:00 PM—General Meeting. 


Presiding—S. V. Wood, President, A.F.A. 
“Why the Importance of the Foundry Industry”—G. T. 
Christopher, Packard Motor Car Co., Detroit. 
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MONDAY, APRIL 28 (Cont. ) 


4:00 PM (A)—Aluminum and Magnesium. 
(Sponsored by Aluminum and Magnesium Division) 
Presiding—R. E. Ward, Eclipse-Pioneer Div., Bendix 
Aviation Corp., Teterboro, N. J. 
Co-Chairman—W. Mader, Oberdorfer Foundries. 
“Effect of Room Temperature Intervals Between 
Quenching and Aging of Aluminum Sand Casting 
Alloys”—By R. A. Quadt, Federated Metals Div., 
American Smelting & Refining Co., Perth Amboy, 
N. J. 
“Methods of Impregnation to Leakproof Aluminum 
and Magnesium Alloy Castings’—By E. V. Black- 
mun, Aluminum Co. of America, Cleveland. 


4:00 PM (B)—Educational. 
(Sponsored by Educational Division) 
Presiding—F. C. Cech, Cleveland Trade School. 
Co-Chairman—B. D. Claffey, General Malleable 
Corp., Waukesha, Wis. 
“Management’s View of Apprentice Training”’—By R. 
S. Falk, Falk Corp., Milwaukee. 
“Foundry Training Course for College Graduates”— 
By A. W. Gregg, Whiting Corp., Harvey, III. 
“Foreman Training”—By S. G. Garry, Caterpillar Trac- 
tor Co., Peoria, III. 


4:00 PM (C)—Malleable Foundry Practice. 
(Sponsored by Malleable Division) 


Presiding—R. J. Anderson, Belle City Malleable Iron 
Co. 

Co-Chairman—J. A. Durr, Albion Malleable Iron 
Co., Albion, Mich. 

“Material Handling in a Malleable Foundry Process- 
ing Department’”—By N. J. Henke, Saginaw Malle- 
able Iron Div., General Motors Corp., Saginaw, Mich. 

“Mechanized Malleable Foundry Finishing and Inspec- 
tion” —By D. F. Sawtelle, Malleable Iron Fittings Co., 
Branford, Conn. 


4:00 PM (D)—Gray Iron Shop Course 
(Session 1). 
(Sponsored by Gray Iron Division, Shop Operation Covrse Committee) 


Presiding—E. J. Burke, Hanna Furnace Corp., Buf- 
falo, N. Y. 
Co-Chairman—J. E. Coon, Packard Motor Car Co. 
Subject—“Variables Affecting Carbon Control in Cupo- 
la Operation.” 
Discussion Leader—W. W. Levi, Lynchburg Foundry 
Co., Radford, Va. 
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MONDAY, APRIL 28 (Cont. ) 


7:00 PM—Educational. 
(Sponsored by Educational Division) 


Presiding—A. W. Gregg, Whiting Corp. 
Co-Chairman—F. G. Sefing, International Nickel Co., 
New York. ; 
Subject—“Management’s Stake in Personnel Training.” 
Discussion Leader—Dr. R. L. Lee, General Motors 
Corp., Detroit. 


8:00 PM—Sand Shop Operation Course 
(Session 1). 
(Sponsored by Sand Division, Sand Shop Operation Course Committee) 


Presiding—D. F. Sawtelle, Malleable Iron Fittings. 
Co-Chairman—E. C. Zirzow, National Malleable & 
Steel Castings Co., Cleveland. 
Subject—“Malleable Sand Problems.” 
Discussion Leader—D. Tamor, American Chain & Cable 
Co., Inc., York, Pa. 


TUESDAY, APRIL 29 


10:00 AM (A)—Aliminum and Magnesium. 
(Sponsored by Aluminum and Magnesium Division) 


Presiding—R. T. Wood, American Magnesium Corp., 
Cleveland. 

Co-Chairman—Hiram Brown, Solar Aircraft Corp., 
Des Moines, Iowa. 

“The Simplification of Light Metal Casting Design and 
Its Effect Upon Serviceability”—By W. T. Bean, Jr., 
Continental Aviation & Engineering Corp., Detroit. 

“A New Gating Technique for Magnesium Alloy Cast- 
ings” —By H. E. Elliott and J. G. Mezoff, Dow Chemi- 
cal Co., Bay City, Mich. 


10:00 AM (B)—Brass and Bronze. 
(Sponsored by Brass and Bronze Division) 


Presiding—H. M. St. John, Crane Co., Chicago. 
Co-Chairman—A. K. Higgins, Allis‘Chalmers Mfg. 
Co., Milwaukee. 

“Radiography of Gun Metal Castings”—By W. H. Baer, 
Naval Research Laboratory, Washington, D. C. 

“Segregation in Manganese Bronze”—By G. E. Dalbey, 
Mare Island Naval Shipyard, Vallejo, Calif. 

“Spectrographic Analysis in the Manufacture of Brass 
and Bronze Ingots”—By G. P. Halliwell and G. E. 
Staahl, H. Kramer & Co., Chicago. 
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TUESDAY, APRIL 29 (Cont. ) 


10:00 AM (C)—Heat Transfer. 
(Sponsored by Heat Transfer Committee) 


Presiding—H. A. Schwartz, National Malleable & 
Steel Castings Co., Cleveland. 

Co-Chairman—E. C. Troy, Dodge Steel Co., Phila- 
delphia. 

“Heat Transfer Committee Report.” 

“Studies on Solidification of Castings’—By V. Paschkis, 
Columbia University, New York. 

“Solidification Rates of Aluminum in Dry Sand Molds” 
—By H. Y. Hunsicker, Aluminum Co. of America, 
Cleveland. 

“Calculating the Size of Gates—Risers”—By N. Janco, 
Centrifugal Casting Machine Co., Tulsa, Okla. 


10:00 AM (D)—Malleable Foundry Practice. 
(Sponsored by Malleable Division) 


Presiding—V. A. Crosby, Climax Molybdenum Co. 
Co-Chairman—Milton Tilley, National Malleable & 
Steel Castings Co., Cleveland. 

“An Interpretation of the Constitution of Iron-Carbon- 
Silicon Alloys’—By J. E. Rehder, Bureau of Mines, 
Ottawa, Ont., Canada. 

“Effect of Section Size and Annealing Temperature on 
the Graphitization of White Cast Iron”—By D. J. 
Reese, International Nickel Co., New York; R. 
Schneidewind and A. Tang, University of Michigan. 


12:00 PM (A)—Aluminum and Magnesium 
Round Table Luncheon. 
(Sponsored by Aluminum and Magnesium Division) 


Presiding—D. L. Colwell, National Smelting Com- 
pany, Chicago. 
Co-Chairman—C. E. Nelson, Dow Chemical Co. 
Subject—“Recommended Practices for Aluminum and 
Magnesium Casting.” 
Discussion Leader—W. E. Martin, Beryllium Corp. 


12:00 PM (B)—DMalleable Luncheon. 
(Sponsored by Malleable Division) 


Presiding—A. M. Fulton, Northern Malleable Iron 
Co., St. Paul, Minn. 
Co-Chairman—J. H. Lansing, Malleable Founders’ 
Society, Cleveland. 
Subjects—“Chromium Determinations.” 
“Grinding of Malleable Gates.” 
“Exothermic. Ladle Additions.” 
Discussion Leader—C. F. Lauenstein, Link-Belt Co. 
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TUESDAY, APRIL 29 (Cont. ) 


2:00 PM (A)—Brass and Bronze. 
(Sponsored by Brass and Bronze Division) 


Presiding—G. P. Halliwell, H. Kramer & Co., Chi- 
cago. 

Co-Chairman—B. M. Loring, Naval Research Labo- 
ratory, Washington, D. C. 

“Correlation of Structure and Properties 85-5-5-5 Alloy 
Test Bars”—By J. G. Kura and L. W. Eastwood, Bat- 
telle Memorial Institute, Columbus. 

“Gas Absorption Phenomena and Degasification of 
Cast Monel”—By B. N. Ames and N. A. Kahn, New 
York Naval Shipyard, New York. 


2:00 PM (B)—Steel. 
(Sponsored by Stee! Division) 


Presiding—C. W. Briggs, Steel Founders’ Society of 
America, Cleveland. 

Co-Chairman-—L. H. Hahn, Sivyer Steel Castings Co.., 
Chicago. 

“Side-Blown Converter Practice”—By F. Cousans, Cat- 
ton & Co., Ltd., Leeds, England—Institute of British 
Foundrymen Exchange Paper. 

“Effect of Melting Practice on Properties of Medium- 
Carbon Low Alloy Cast Steels”—By J. G. Kura and 
N. H. Keyser, Battelle Memorial Institute, Columbus, 
Ohio. 

“The Influence of Selenium on the Sulphide Form and 
Ductility of Cast Steel”—By A. P. Gagnebin, Inter- 
national Nickel Company, Incorporated, Bayonne, 
New Jersey. 


2:00 PM (C)—Sand. 
(Sponsored by Sand Division) 


Presiding—E. C. Zirzow, National Malleable & Steel 
Castings Co. 

Co-Chairman—C. R. Wolf, New Jersey Silica Sand 
Co., Millville, N. J. 

“Elevated Temperature Properties of Steel Foundry 
Sands”—By D. C. Williams, Cornell University, 
Ithaca, N. Y. 

“Preparation of Foundry Sands for Market”—By F. P. 
Goettman, George F. Pettinos, Incorporated, Phila- 
delphia. 

“Committee Report on Evaluation of Core Knockout” 
—By H. W. Dietert, Harry W. Dietert Co., Detroit, 
Mich. 
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TUESDAY, APRIL 29 (Cont. ) 


2:00 PM (D)—Gray Iron. 
(Sponsored by Gray Iron Division) 


Presiding—R. G. McElwee, Vanadium Corp. of 
America, Detroit. 
Co-Chairman—W. W. Levi, Lynchburg Foundry Co. 
“Cupola Melting Phenomena”—By D. W. Gunther and 
E. V. Somers, Westinghouse Electric Corp., Trafford, 
Pennsylvania. 
“Arc Welding of Cast Iron with Nickel Electrodes”— 
By T. E. Kihlgren and L. C. Minard, International 
Nickel Co., Bayonne, N. J. 


4:00 PM (A)—Refractories. 
(Sponsored by Refractories Committee) 


Presiding—R. H. Stone, Vesuvius Crucible Co., Pitts- 
burgh. 
Co-Chairman—A. S. Klopf, Western Foundry Co., 
Chicago. 
“Special Refractories in Metal Melting’—By W. H. 
Henson, Norton Co., Worcester, Mass. 
“Information Please”—Question and Answer Panel. 


4:00 PM (B)—Patternmaking. 
(Sponsored by Pattern Division) 


Presiding—V. J. Sedlon, Master Pattern Co. 
Co-Chairman—A. F. Pfeiffer, Allis‘Chalmers Mfg. 
Co., Milwaukee. 

“A Purchasing Agent’s Considerations in Purchasing 
Patterns”—By W. G. Schuller, Caterpillar Tractor 
Co., Peoria, Ill. 

“Liquid Phenolic Casting Resins for Foundry Patterns” 
—By C. R. Simmons, Durez Plastics and Chemicals, 
Inc., North Tonawanda, N. Y. 


7:00 PM—Chapter Officers and Directors Dinner. 


Presiding—Max Kuniansky, Lynchburg Foundry Co. 


8:00 PM (A)—Sand Shop Operation Course 
(Session 2). 


(Sponsored by Sand Division, Sand Shop Operation Course Committee) 


Presiding—E. J. Bush, U. S. Navy Yard, Washington, 
D.C. 
Co-Chairman—E. W. Horlebein, Gibson & Kirk Co. 
Subject—“Your Sand Pile.” 
Discussion Leader—W. M. Ball, Jr., Magnus Brass Div., 
National Lead Co., Cincinnati. 
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8:00 PM (B)—Gray Iron Shop Course 
(Session 2). 


(Sponsored by Gray Iron Division, Shop Operation Course Committee) 


Presiding—W. W. Levi, Lynchburg Foundry Co. 
Co-Chairman—C, J. Rittinger, American Car & 
Foundry Co., Detroit. 
Subject—“Effect of Coke Quality on Cupola Melting.” 
Discussion Leader—D. E. Krause, Battelle Memorial 
Institute, Columbus. 


8:00 PM (C)—lInspection of Castings. 
(Sponsored by Inspection of Castings Committee) 


Presiding—H. R. Youngkrantz, Apex Smelting Co., 
Chicago. 

Co-Chairman—H. C. Stone, Belle City Malleable 
Iron Co. 

“Importance of Radiography to Inspection”—By E. L. 
LaGrelius, American Steel Foundries, East Chicago, 
Ind. 

“Magnetic Particle Inspection in the Foundry”—By W. 
E. Thomas, Magnaflux Corp., Chicago. 


8:00 PM (D)—Heat Transfer. 
(Sponsored by Heat Transfer Committee) 


Presiding—H. F. Taylor, Massachusetts Institute of 
Technology, Cambridge. 

Co-Chairman—W. J. Klayer, Aluminum Industries 
Inc., Cincinnati. | 

“Freezing Rate of White Cast Iron in Dry Sand Molds” 
—By H. A. Schwartz, National Malleable & Steel 
Castings Co. 

“Thermal Conductivity of Three Sands’—By C. F. 
Lucks, O. L. Linebrink and K. L. Johnson, Battelle 
Memorial Institute. 

“Influence of Properties on Solidification of Metals’— 
By V. Paschkis, Columbia University. 

“Feeding of Metal Castings”—By A. F. Faber, Jr., H. B. 
Salter Mfg. Co., Marysville, Ohio, and D. T. Doll, 
Case School of Applied Science, Cleveland. 





MEMBERS 


Are Urged To Obtain Luncheon and Banquet 
Tickets Early Thus Avoiding Last Minute Worry 
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WEDNESDAY, APRIL 30 


10:00 AM (A)—Gray Iron. 
(Sponsored by Gray Iron Division) 


Presiding—B. P. Mulcahy, Indianapolis. 
Co-Chairman—H. W. Stuart, U. S. Pipe & Foundry. 
“Critical Survey of Foundry Coke”—By D. E. Krause 
and H. W. Lownie, Jr., Battelle Memorial Institute. 
“Thermochemical Analysis of Combustion in a Cupo- 
la”—By H. E. Flanders, University of Utah. 


10:00 AM (B)—Steel. 
(Sponsored by Steel Division) 


Presiding—C. H. Lorig, Battelle Memorial Institute. 
Co-Chairman—E. C. Troy, Dodge Steel Co. 

“Slag Control in the Acid Electric Furnace’—By H. H. 
Johnson, M. T. McDonough, and D. L. Radford, Na- 
tional Malleable & Steel Castings Co., Sharon, Pa. 

“Application of a Single Slag Process to Basic Electric 
Steel”—By M. V. Healey and R. W. Thomas, General 
Electric Co., Schenectady, N. Y. 


10:00 AM (C)—Sand. 
(Sponsored by Sand Division) 


Presiding—G. R. Gardner, Aluminum Co. of Ameri- 
ca, Cleveland. 

Co-Chairman—K. J. Jacobson, Griffin Wheel Co. 

“Committee Report on New Tentative Standards for 
Grading and Fineness of Sands”—By R. E. Morey, 
Naval Research Laboratory. 

“The Foundry Sand Laboratory”—By O. J. Myers, 
Werner G. Smith Co., Minneapolis. 

“A Study of the Precision of Sand Test Data”—By R. E. 
Morey and C. G. Ackerlind, Naval Research Lab. 


12:00 PM (A)—Canadian Members Luncheon. 


Presiding—Joseph Sully, Sully Foundry Div., Nep- 
tune Meters, Ltd., Long Branch, Ont., Canada. 


12:00 PM (B)—Brass and Bronze Luncheon. 
(Sponsored by Brass and Bronze Division) 


Presiding—B. A. Miller, Baldwin Locomotive Works, 
Philadelphia. 
Co-Chairman—R. J. Keeley, Ajax Metal Co. 
“Melting of Brass and Bronze”’—By H. Smith, Fed- 
erated Metals Div., American Smelting & Refining 
Co., Pittsburgh. 
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WEDNESDAY, APRIL 30 (Cont. ) 


12:00 PM (C)—Engineering School Graduates 
Luncheon. 


Presiding—F. J. Walls, International Nickel Co. 
Co-Chairman—G. K. Dreher, Olds Alloys Co., South- 
gate, Calif. 


2:00 PM—Annual Business Meeting. 


Presiding—S. V. Wood, President, A.F.A. 

“The Cupola Furnace”—By J. T. MacKenzie, Ameri- 
can Cast Iron Pipe Co., Birmingham—Cnarves 
EpcarR Hoyt ANNUAL LECTURE. 

President’s Annual Address. 

Election of Officers and Directors. 

Apprentice Contest Awards. 


7:00 PM—A.F.A. Alumni Dinner. 


Presiding—F. J. Walls, International: Nickel Co. 
Speaker—John H. Van Deventer, Director of Informa- 
tion, Com. on Economic Development, New York. 


8:00 PM (A)—Sand Shop Operation Course 
(Session 3). 
(Sponsored by Sand Division, Sand Shop Operation Course Committee) 


Presiding—R. H. Jacoby, Key Co., St. Louis. 
Co-Chairman—S. W. Brinson, Norfolk Navy Yard. 
Subject—“The Role of Sand in Hot Tearing.” 
Discussion Leader—J. B. Caine, Sawbrook Steel Cast- 
ings Co., Cincinnati. 


8:00 PM (B)—Gray Iron Shop Course 
(Session 3). 


(Sponsored by Gray Iron Division, Shop Operation Course Commitee) 


Presiding—J. H. Bernard, Eaton Mfg. Co., Vassar. 
Co-Chairman—k. E. Davis, Cadillac Motor Div. 
Subject—“Factors Affecting Cost of Cupola Operation.” 
Discussion Leader—L. L. Clark, Buick Motor Div., 
General Motors Corp., Flint. 


8:00 PM (C)—Plant and Plant Equipment. 
(Sponsored by Plant and Plant Equipment Com-nittee) 


Presiding—]. Thomson, Continental Foundry & Ma- 
chine Co., East Chicago, Ind. 
Co-Chairman—E. W. Beach, Campbell, Wyant & 
Cannon Foundry Co., Muskegon. 
“Design and Operating Phases of Mechanized Found- 
ries’—By C. QO. Bartlett, C. O. Bartlett & Snow Co. 
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THURSDAY, MAY 1 


10:00 AM (A)—Gray Iron. 
(Sponsored by Gray Iron Division) 


Presiding—V. A. Crosby, Climax Molybdenum Co., 
Detroit. 

Co-Chairman—H. N. Myers, Perfect Circle Co., 
Hagerstown, Ind. 

“The Graphite Phase in Gray Cast Iron”—By R. W. 
Lindsay, Pennsylvania State College, State College, 
Pa. 

“Metallographic Structure of Silvery Pig Iron”—By R. 
Schneidewind, University of Michigan, Ann Arbor, 
and C. A. Harmon, Hanna Furnace Corporation, 
Buffalo, N. Y. 

“Micro-Radiography of Gray Cast Iron’—By J. H. 
Schaum, E. T. Salkovitz, and F. W. Von Batchelder, 
Naval Research Laboratory. 


10:00 AM (B)—Steel. 
(Sponsored by Steel Division) 


Presiding—J. A. Rassenfoss, American Steel Found- 
ries, Indiana Harbor, Ind. 

Co-Chairman—G. Vennerholm, Ford Motor Co., 
Dearborn, Mich. 

“Occurrence of Intergranular Fracture in Cast Steels” 
—By C. H. Lorig and A. R. Elsea, Battelle Memorial 
Institute. 

“Segregation in Small Steel Castings”—By H. F. Bishop 
and K. E. Fritz, Naval Research Laboratory, Wash- 
ington, D. C. 


10:00 AM (C)—Job Evaluation and Time Study. 


(Sponsored by Job Evaluation and Time Study Committee) 


Presiding—R. J. Fisher, Falk Corp., Milwaukee. 
Co-Chairman—J. A. Westover, Westover Engineers, 
Milwaukee. 
“Establishment and Use of Standard Data— (I)”—By 
M. Annich, American Brake Shoe Company, Mah- 
wah, New Jersey. 


12:00 PM (A)—Steel Round Table Luncheon. 
(Sponsored by Steel Division) 


Presiding—F. A. Melmoth, Glen Lake, Cedar, Michi- 
gan. 

Co-Chairman—John Howe Hall, Swarthmore, Penn- 
sylvania. 


12:00 PM (B)—Patternmaking Round Table 
Luncheon. 
(Sponsored by Pattern Division) 


Presiding—H. K. Swanson, Swanson Pattern & Model 
Works, East Chicago, Ind. 
Co-Chairman-L. F. Tucker, City Pattern & Foundry 
Co., South Bend, Ind. 
Subject—““Need for Close Relationship Among Pattern- 
makers and Foundrymen.” 
Discussion Leader—A. F. Pfeiffer, Allis-Chalmers Mfg. 
Co. 
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THURSDAY, MAY 1 (Cont. ) 


2:00 PM (A)—Foundry Cost. 
(Sponsored by Cost Committee) 


Presiding—R. L. Lee, Grede Foundries Inc., Milwau- 
kee. 
Co-Chairman—G. E. Tisdale, Zenith Foundry Co., 
Milwaukee. 
“Two Ways to Make a Profit”—By W. E. George, Booz, 
Allen & Hamilton, Chicago. 
“Foundry Costs and Cost Controls”—By C. E. Westover, 
Westover Engineers. 


2:00 PM (B)—Gray Iron. 
(Sponsored by Gray Iron Division) 


Presiding—H. Bornstein, Deere & Co., Moline. 
Co-Chairman—J. E. Bowen, Chevrolet Grey Iron 
Foundry, General Motors Corp., Saginaw. 

“Effects on Gray Iron of Minor Constituents Derived 
from the Additions of Copper Alloys’—By K. E. Rose 
and C. H. Lorig, Battelle Memorial Institute. 

“Isothermal Transformation of Molybdenum Cast 
Iron”—By C. A. Nagler, Wayne University, Detroit, 
and R. L. Dowdell, University of Minnesota, Min- 
neapolis. 

“Reduction in Chilling Tendency Through Silicon 
Carbide Inoculation of Gray Cast Iron”—By E. A. 
Loria and A. P. Thompson, Mellon Institute, Pitts- 
burgh and H. D. Shepard, Kerchner, Marshal & Co., 
Pittsburgh. 


2:00 PM (C)——Gray Iron Shop Course 
(Session 4). 
(Sponsored by Gray Iron Division, Shop Operation Course Committee) 


Presiding—H. H. Wilder, Eaton Mfg. Co., Vassar. 
Co-Chairman—G. A. Timmons, Climax Molybde- 
num Co. 
Subject—“Variables Affecting Electric Furnace Gray 
Iron.” 
Discussion Leader—K. H. Priestly, Vassar Electroloy 
Products, Inc., Vassar. 


2:00 PM (D)—Sand. 
(Sponsored by Sand Division) 


Presiding—H. F. Taylor, Massachusetts Institute of 
Technology, Cambridge. 

Co-Chairman—B. H. Booth, Carpenter Bros. Inc., 
Milwaukee. 

“Density of Molding Sands”—By H. W. Dietert, H. H. 
Fairfield, and E. J. Hasty, Harry W. Dietert Co., De- 
troit. 

“Physical Properties of Molding Sands’—By G. R. 
Gardner, Aluminum Co. of America, Cleveland. 


4:00 PM (A)—Steel. 
(Sponsored by Steel Division) 


Presiding—J. B. Caine, Sawbrook Steel Castings Co., 
Cincinnati, Ohio. 
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Co-Chairman—C. K. Donoho, American Cast Iron 
Pipe Co., Birmingham. 

“Determination of Molten Metal Temperatures”—By 
G. Vennerholm and L. C. Tate, Ford Motor Co., 
Dearborn. 

“Temperature Distribution in Metal Molds”—By M. C. 
Udy and H. O. McIntire, Battelle Memorial Insti- 
tute. 


4:00 PM (B)—Sand Shop Operation Course 
(Session 4). 
(Sponsored by Sand Division, Sand Shop Operation Course Committee) 


Presiding—E. L. Thomas, Cadillac Motor Car Div., 
General Motors Corp., Detroit. 
Co-Chairman—F. R. Mason, Riley Stoker Corp., De- 
troit. 
Subject—“Variables in Gray Iron Sand Practice.” 
Discussion Leader—C. B. Schofield, Chevrolet Grey 
Iron Foundry, General Motors Corp., Saginaw. 


4:00 PM (C)—Job Evaluation and Time Study. 
(Sponsored by Job Evaluation and Time Study Committee) 


Presiding—R. J. Fisher, Falk Corp., Milwaukee. 
Co-Chairman—J. A. Westover, Westover Engineers, 
Milwaukee. 
“Establishment and Use of Standard Data— (II)”—By 
M. Annich, American Brake Shoe Co., Mahwah, N. J. 


7:00 PM—Annual Banquet. 


Presiding—S. V. Wood, President, American Found- 
rymen’s Association. 
Presentation of A.F.A. Gold Medal Awards and Honor- 
ary Life Memberships. 
Speaker—Arthur H. Motley, President, Parade Publica- 
tion, Inc., New York. 
Subject—“Tradition—An Asset or a Liability.” 
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Henry S. WASHBURN R. J. ALLEN 


The Plainville Casting Co. Worthington Pump & 
Plainville, Conn. Machinery Corp. 
Harrison, N.]J. 


Harry M. St. JOHN Joun GRENNAN 


Brass Foundry & Forge Shop, University of Michigan 
Crane Co., Chicago Ann Arbor, Mich. 


RICHARD A. FLINN, JR. S. V. Woop 


American Brake Shoe Co. Minneapolis Electric Steel 


: Castings Co. 
Mahwah, N.J. Minneapolis, Minn. 
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DR. JAMES fT. 


SELECTION OF Dr. James T. 
MacKenzie, a director and chief 
metallurgist, American Cast Iron 
Pipe Co., Birmingham, Ala., to de- 
liver the 1947 Charles Edgar Hoyt 
Lecture brings to the Annual Meet- 
ing of the Association’s 51st Con- 
vention an outstanding, interna- 
tionally known authority on gray 
iron melting and metallurgy in a 
discussion of a subject—““The Cupo- 
la Furnace”—of economic impor- 
tance and absorbing interest to the 
larger segments of the industry. 

The lecture will be delivered in 
the Grand Ballroom of the Book- 
Cadillac Hotel, Detroit, the after- 
noon of Wednesday, April 30. It 
promises to be the scientific high- 
light of the Congress and a major 
contribution to the foundry indus- 
try’s technical literature. 

Dr. MacKenzie will discuss, criti- 
cally, the chemistry of the cupola 
furnace and the means of control 
available to achieve desired results; 
that is, speed of melting, proper 
metal temperature, chemical com- 
position and physical properties. 

The means, Dr. MacKenzie will 
point out, include the properties of 
the refractory lining; the construc- 
tion of the cupola, a factor affect- 
ing distribution of the blast; the 
air itself, with regard to tempera- 
ture, humidity, oxygen content; 
the selection of the metal charged— 
its composition, size and shape; the 
size, composition and physical prop- 
erties of the coke; the coke-iron 
ratio; the height of the bed, and 
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the thickness of subsequent coke 
charges; the amount and kind of 
fluxing materials, and the methods 
of charging the furnace. 

The lecture will review the his- 
tory of the cupola, with particular 
reference to experiments involving 
the shape, size, number and dis- 
tribution of tuyeres; the height and 
shape of the stack, and the proper- 
ties of the air blast. These experi- 
ments have included such diverse 
attempts as dry blast, the addition 
of a water spray, steady blast and 
heavy pulsations. Dr. MacKenzie 
will follow the development of the 
hot blast in some detail and discuss 
the advantages and difficulties of 
methods in use or proposed. 

A feature of the lecture will be a 
running comparison of modern 
practices with the ideas of those 
great minds of the past generation 
who interested themselves in, stud- 
ied and wrote about the cupola 
furnace. Such familiar names as 
West, Keep and Moldenke will be 
mentioned frequently as originators 
of the best in modern practice and 
in recognition of their description 
of the fundamental phenomena. 

Dr. MacKenzie’s presentation will 
inaugurate the Charles Edgar Hoyt 
lectureship series, established by a 
renaming of the Association’s an- 
nual foundation lecture to honor 
C. E. Hoyt for thirty years of 
“highly valued service to the Asso- 
ciation and the foundry industry.” 
Mr. Hoyt retired as A.F.A. treasurer. 

The A.F.A. annual lectureship, 


HOYT 


LECTURE 


one of the highest honors the Asso- 
cation has within its power to offer, 
was founded in 1937 as the Awards 
Lecture and designated the Founda- 
tion Lecture in 1942. The lecturer 
is selected by the Annual Lecture 
Committee. 

A member of A.F.A. since 1921, 
Dr. MacKenzie received the Asso- 
ciation’s J. H. Whiting Gold Medal 
in 1937 “for important and highly 
practical work in the advancement 
of gray iron foundry practice.” He 
has twice presented A.F.A. exchange 
papers before the Institute of Brit- 
ish Foundrymen, and in 1945 made 
a study of centrifugal casting meth- 
ods in Germany for the Federal 
Foreign Economic Administration. 

He has a long record of A.F.A. 
committee service and has been par- 
ticularly active as the Association's 
representative on joint committees 
and on the ferrous metals group ad- 
visory to the National Bureau of 
Standards. He is currently a mem- 
ber of the Advisory Committee of 
the A.F.A. Gray Iron Division. 

A native of Florida, Dr. Mac- 
Kenzie attended the University of 
the South from which he received 
his B.A. degree in 1911 and his 
B.C.E. and M.A. in 1912. In 1930, 
in recognition of his “distinguished 
scholarship and outstanding scien- 
tific attainment,” the University of 
the South conferred upon him the 
honorary degree of doctor of sci- 
ence. In 1946 he was elected a mem- 
ber of the University of the South’s 
board of trustees. 
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C. B. Schneible, Claude B. Schneible Co., Detroit. 
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PRESIDENT 


S. V. Wood, President and Manager, Minneapolis Electric Steel Castings 
Co., Minneapolis. 


VICE PRESIDENT 


Max Kuniansky, Vice President and General Manager, Lynchburg Found- 
ry Co., Lynchburg, Va. 


DIRECTORS 
(Terms expire 1947) 


F. J. Dost, Vice President, Sterling Foundry Co., Wellington, Ohio. 
S. D. Russell, President, Phoenix Iron Works, Oakland, Calif. 
R. T. Rycroft, President, Kencroft Malleable Co., Inc., Buffalo, N. Y. 


Joseph Sully, Vice President, Sully Foundry Div., Neptune Meters, Ltd., 
Long Branch, Ont., Canada. 


Lee C. Wilson, 1220 Parkside Drive, South, Reading, Pa. 


DIRECTORS 
(Terms expire 1948) 


George K. Dreher, Plant Manager, Olds Alloys Co., Southgate, Calif. 
E. W. Horlebein, President, Gibson & Kirk Co., Baltimore, Md. 


Harold H. Judson, Foundry Manager, Standard Foundry Co., Worcester, 
Mass. 


Jas. H. Smith, General Manager, Central Foundry Div., General Motors 
Corp., Saginaw, Mich. 


F. M. Wittlinger, Secretary, Texas Electric Steel Casting Co., Houston, 
Texas. 


DIRECTORS 
(Terms expire 1949) 


H. A. Deane, Vice President of Operations, American Brake Shoe & Cast- 
ings Div., American Brake Shoe Co., New York. 


J. E. Kolb, Pattern Shop Superintendent, Caterpillar Tractor Co., Peoria. 


H. G. Lamker, Superintendent of Foundries, Wright Aeronautical Corp., 
Paterson, N. J. 


B. L. Simpson, President, National Engineering Co., Chicago. 
S.C. Wasson, Manager, National Malleable & Steel Castings Co., Chicago. 
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S. C. Wasson 


H. A. Deane H. H. Judson 


F. M. Wittlinger George K. Dreher 
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A.F.A. DIRECTORS 
RETIRING IN 1947 

























F. J. Walls 





F. J. Dost R. T. Rycroft L. C. Wilson 


F. J. Walls, immediate past presi- 
dent, is completing one year as a 
director. He is a member of the 
Executive and other committees, F. 
J. Dost, R. T. Rycroft, L. C. Wilson, 
S. D. Russell and Joseph Sully, 
elected directors in 1944, are com- 
pleting three year terms. Messrs. 
Dost, Rycroft and Russell are mem- 
bers of the Chapter Contacts Com- 
mittee; Mr. Sully is an Executive 
Committee member, and Mr. Wil- 
son is serving on the Executive 
Committee and Board of Awards. 





S. D. Russell Joseph Sully 
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PROBLEMS 






GRAY IRON INDUSTRY’S FUTURE 


By T. E. Eagan 


Chairman, A.F.A. Gray Iron Division. Chief Met- 
allurgist, Cooper-Bessemer Corp., Grove City, Pa. 


THE PRESENT UNPRECEDENTED demand for 
gray iron castings can do much to demonstrate the 
value of gray iron as an engineering material. It should 
be clear, however, that in 
the not too distant future 
when the cream of today’s 
demand is skimmed and 
other metals are more avail- 
able, it will be necessary for 
gray iron foundries to meet 
competition or fall back to 
restricted production. That 
would be deplorable in 
view of what can be done 
in the industry by proper 
attention to details and in- 
itiation of proper controls. T. E. Eagan 

To prepare for the future, gray iron foundries must 
appreciate the necessity of closer metallurgical control. 
They must be capable of producing to more exacting 
specifications as to physical properties. This can only 
be done by strict metallurgical control of the metal 
used, which means that greater attention must be given 
raw materials such as coke, pig iron, and scrap. These 
should be of proper size, grade and analysis, so that they 
can be blended and melted to produce the chemical 
analysis required to attain the physical properties 
specified. There is available considerable information 
on how to accomplish this, yet there is need for more 
fundamental knowledge. For example, there are, ap- 
parently, no reliable tests for determining the suit- 
ability of coke for cupola operation; hence there is no 
reliable specification covering cupola coke. The exist- 
ing specifications for foundry pig iron also leave much 
to be desired. 

In addition to the proper choice and utilization of 
raw materials, more information on the effect of the 
chemical analysis and cooling rate of castings on their 
physical properties is needed. Even the need for a 
more reliable test bar is becoming apparent. 

_ These things, no doubt, will have to be accomplished 
without too great an increase in cost to the consumer. 
This means that the over-all economic picture of the 
foundry operation must be given considerable atten- 
tion. Labor saving machinery is almost mandatory. 
More care and intelligence must be exercised in the 
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proper utilization of sand. Since dimensional accuracy 
and finish will play a greater part in determining who 
will get the business, greater attention will have to be 
given molding practice. To avoid excess scrap, precise 
gating and risering will be required. Finally, more ef- 
fective methods of keeping records, such as costs and 
metallurgical reports, are going to be necessary. 

All this seems to express a rather pessimistic attitude. 
As a matter of fact, however, most of these things are 
the practice of the larger, more progressive foundries, 
and the methods used have been published. All that 
is needed is for the foundry industry, as a whole, to ap- 
ply existing knowledge to present problems and when 
rougher weather is encountered it will be ready. 

The gray iron industry is one of the world’s oldest, 
yet it has made more genuine progress in the past 
twenty-five years than in the thousands of its previous 
history. There are signs that future progress will be 
much more rapid. It will pay to keep up with the times. 


PATTERN DIVISION MOVES FORWARD 
By Vincent J. Sedlon 


Chairman, Executive Committee, A.F.A. Pattern Di- 
vision. Pres., Master Pattern Co., Cleveland, Ohio. 


ESTABLISHMENT WITHIN A.F.A. of a Pattern 
Division has proved to be an important step in the tech- 
nical advancement of the pattern industry. 

The need of the pattern- 
maker for a closer tie with 
foundries and their person- 
nel has been obvious for 
some time, particularly dur- 
ing recent years when many 
foundries became highly 
mechanized. New molding 
machinery and methods ne- 
cessitated changes in the 
design of pattern equip- 
ment. To keep abreast of 
modern trends it is neces- 
sary to become acquainted 


__ _V. J. Sedion 
with them. We must see the new machines, study their 


performance and know the experiences of their opera- 
tors in order to make patterns for efficient production. 

An opportunity to get acquainted with the men, 
methods and machines of the foundry industry is pro- 
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vided by the activities of the Association’s Pattern 
Division. The welfare of either of these industries de- 
pends a good deal on the cooperation of the other. Full 
cooperation on the part of the patternmaker means a 
sincere effort to make patterns that will give the best 
possible results with the least difficulty and expense. 

A.F.A., organized to promote “the arts and sciences” 
of the foundry industry, has made, and continues to 
make through its technical conferences, publications 
and foundry equipment exhibits, a valuable educa- 
tional contribution to the patternmaker. In conse- 
quence, the patternmaker is better acquainted with the 
use of his product, and can, consequently, design pat- 
terns of increasing usefulness. 

A.F.A. Pattern Division meetings are receiving the 
attention and cooperation of the craft. The interest 
reflected in attendance at the technical sessions of the 
Division is an indication of the value of the papers pre- 
sented. It also indicates the endorsement of the pattern- 
making industry. 

The Pattern Division, organized about three years 
ago, is justifiably proud of its accomplishments. Six 
committees have been formed. They are concerned 
with pattern colors, standardization of pattern supplies, 
new machinery and methods, the pattern apprentice 
contest, a patternmaking manual, and permanent 
molds. Other committees are under consideration and 
will be formed as quickly as their fields are defined. 


MEN MAKE THE INDUSTRY 
By Fred G. Sefing 


Chairman, A.F.A. Educational Division. Research 
Metallurgist, Development and Research Div., In- 
ternational Nickel Co., Inc., New York. 


THE FOUNDRY INDUSTRY is in competition 
with other metal processing industries. In order to 
maintain and advance their industrial position, found- 
ries must prepare to im- 
prove every phase of pro- 
duction and sales; enhance 
metal control; achieve for 
their products absolute 
soundness, exact dimen- 
sions, smooth and appeal- 
ing finishes; make economic 
use of raw materials; keep 
accurate cost records, and, 
above all, provide better 
working conditions. 

These things can be done 

Fred G. Sefing only with good men. In- 
deed, the levels to which a particular foundry can go 
in this competitive industrial picture are dependent 
entirely on the quality of men making the castings and 
those in supervisory positions. To be better than other 
industries, foundries must have better men, men with a 
greater desire to do a better job, men who have the best 
training and ability. Finally, the industry must have 
men for whom the foundry industry holds appeal as a 
fascinating means of livelihood. 
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To assist the industry in its effort to have men of 
the highest calibre, the Educational Division of the 
Association has prepared recommended procedures for 
youth encouragement, apprentice training and in- 
plant training, and for acquiring and training foundry 
engineers and metallurgists. These procedures will be 
helpful to individual companies and chapters alike. 
At the Detroit convention, these plans, and some of 
the details of their execution, will be discussed at the 
sessions on “Better Men for the Foundry Industry.” 
These sessions will be of vital interest to all foundry 
management personnel. 


STEEL CASTING INDUSTRY 
By C. H. Lorig 


Chairman, A.F.A. Steel Division. Supervisor of 
Research in Foundry Metallurgy, Battelle Memorial 
Institute, Columbus, Ohio. 


THE STEEL CASTING industry has done remark- 
ably well in its transition from a wartime to a peace- 
time basis. In terms of production, the steel foundry 
outlook is most encourag- 
ing, since a large part of the 
greater productive capacity 
built during the war is be- 
ing used effectively to meet 
requirements for steel cast- 
ings. Never before, except 
during the war period, has 
there been as great a poten- 
tial demand for steel found- 
ry products in construction, 
transportation and many 
other similarly large fields. 

C. H. Lorig With prospects for a con- 
tinuing rise in consumption of steel castings there will 
be a steady demand on the part of both producer and 
consumer for improved quality of product and for new 
and better steels. In the progress of the steel casting 
industry, the properties, soundness, dimensional toler- 
ances, surface appearance, and design of its products 
have steadily improved. Such improvements must con- 
tinue, however, in order that the industry may enjoy 
fully the place it merits in our industrial system. Of 
prime importance in maintaining its present favorable 
position and in achieving better quality in steel. cast- 
ings is the need for still closer metallurgical and operat- 
ing control of metal, raw materials, and molding and 
casting practices. 

Heat treatment of steel castings, involving liquid 
quenches followed by tempering to improve properties, 
has made rapid strides in recent years, but this develop- 
ment needs to be extended to make possible production 
of uniformly high-quality castings covering a much 
wider range of properties. Low-temperature properties 
are certain to become increasingly important to the 
designer, hence foundrymen must learn to incorporate 
in castings the qualities of low-temperature ductility 
and toughness whenever the need arises. This can be 
done only when the metallurgical factors controlling 
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these qualities are known and when procedures which 
will permit foundrymen to achieve the objective easily 
and with assurance have been worked out. 

The more exacting physical properties in demand in 
steel castings are the logical outgrowth of engineering 
advancements. Not only must one look to the metal for 
improvements in castings but greater attention must 
be paid to casting production factors making for 
greater soundness, improved surfaces, and better de- 
sign. The effect of surface finish on performance is re- 
ceiving serious consideration; and demand for better 
casting finishes will grow as our knowledge of surface 
effects increases. Stee] foundrymen will be called upon, 
then, to exercise even greater care in the selection of 
molding materials and molding practices for improv- 
ing appearance and surface finish. Thus, consideration’ 
of the molding sands and their binders and the prep- 
aration of new and better mixtures of them must con- 
tinue to be major efforts of the industry. It is not im- 
probable that radically new molding materials will be 
found, and even semipermanent and permanent mold 
casting practices will be used successfully in production 
on a tonnage basis. 

It is natural that the steel casting industry should 
be confronted with a host of problems generated by 
demand changes, new applications and by adaptation 
of castings to fields where previously they had not been 
successfully used. These problems can be surmounted 
only by continued use of the best technical and operat- 
ing knowledge available. 


STRESSES FOUNDRY COST ANALYSIS 
By R. L. Lee 


Chairman, A.F.A. Cost Committee. Comptroller, 
Grede Foundries, Inc., Milwaukee, Wisc. 


IT IS INCREASINGLY apparent that competition 
will become progressively more exacting in all branches 
of the foundry industry in the period ahead. 

Competition makes prop- 
er management an absolute 
necessity; and one of the 
requisites of good manage- 
ment is a thorough knowl- 
edge of foundry costs. The 
Cost Committee of A.F.A. 
has endeavored to outline 
some of the factors perti- 
nent and essential to satis- 
factory cost analysis. It is 
the Committee’s conviction 
that foundries which know 
their costs will continue in Bk. tie 
business while those which use the “guesstimator” will 
quickly end in the industrial graveyard. 

A.F.A. continues to make available simple cost ac- 
counting methods in forms readily adaptable even to 
the smallest foundry. Their adoption only requires 
the fitting of them, in minor details, to conditions 
peculiar to the individual foundry. The Committee 
is ready and willing at all times to render assistance. 
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GOOD NON-FERROUS PRACTICE 


By D. Frank O’Connor 


Chairman, A.F.A. Brass and Bronze Division. 
Foundry Superintendent, American Saw Mill Ma- 
chinery Co., Hackettstown, N.J. 


THE PRIME OBJECTIVE of every foundry should 
be the production of quality castings. Castings should 
meet chemical specification and possess the maximum 

physical properties of the 
alloy. To obtain these qual- 
ities, it is necessary to estab- 
lish and maintain closer 
metallurgical control. The 
variety of raw materials 
and ingredients used in the 
production of castings to- 
day makes metallurgical 
control a “must.” 

Greater research is es- 
sential in the selection of 
foundry sands. We have 

D. Frank O’Connor just scratched the surface of 
the relative value of sand to coremaking and molding 
operations, and more thought should be given to the 
type of sand grain for casting finish and permeability 
value. The ingredients added to sands for better cast- 
ing finish, core finish, molding strength and resistance 
of metal penetration require intensive study for prop- 
er application in foundry practice. 

The greatest problem confronting non-ferrous found- 
rymen today is the elimination of porosity in a given 
alloy. A great deal of this porosity can be traced to 
poor melting practice, high moisture content in the 
molding sand, improperly baked cores and gases de- 
veloped within the mold. Gas producing ingredients 
should be eliminated wherever possible. Proper su- 
pervision, control of core making, core baking, melting 
operation and sand mixing should be established to 
eliminate porosity or reduce it to a minimum. 

Good progress has been made in reducing porosity 
and shrinkage by use of the Washburn riser, atmos- 
pheric pressure and the application of exothermic 
powders and gypsum. However, there remains a fertile 
field in the development of design and size of gating in 
co-relation with pouring temperatures to reduce po- 
rosity. 

Many non-ferrous foundries have increased their 
yield in castings and have maintained closer dimen- 
sional accuracy through closer supervision and con- 
trol. Daily records of production, analyses of defective 
castings, recording of pouring temperatures and sand 
tests are essential information for the establishment of 
good foundry practice and to obtain maximum results. 

The development of mechanical equipment and its 
application to the production of castings in the foundry 
industry will require constant supervision and main- 
tenance to obtain quantity production and a quality 
product. Non-ferrous foundrymen can look for great- 
er advancement in this field of the industry in the near 
future. Good supervision of control will produce a 
quality product and reduce foundry costs. 
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ALUMINUM FOUNDRY PROBLEMS 


By R. E. Ward 


Chairman, A.F.A. Aluminum and Magnesium Di- 
vision. Chief Metallurgical Engineer, Eclipse-Pio- 
neer Div., Bendix Aviation, Teterboro, N.J. 


POSTWAR MATERIAL shortages and scrap met- 
al price increases have had a marked effect on the light 
metal foundries and, particularly, on the aluminum 
foundry industry. At the 
war’s end there was avail- 
able a large aluminum 
foundry capacity, built up 
during the war to provide 
the aircraft industry with 
high quality castings in 
great quantities. To con- 
vert this capacity fully to 
peacetime use required 
many new applications for 
aluminum castings. New 
markets, on a competitive 

R. E. Ward basis, was the solution that 
immediately presented itself to the industry. 

At first, the outlook was very bright. Good secondary 
alloy ingot was available at about 10 cents a pound. 
This low ingot cost permitted making simple castings 
in permanent mold or mass production sand at com- 
petitive prices. The alloys available had properties 
which for many applications were equivalent to a good 
grade of ferrous castings. In addition, aluminum cast- 
ings offered ease of machinability and lightness. 

Unfortunately, however, the secondary ingot price 
has risen to that of primary ingot and, for the present, 
reduces somewhat the attractiveness of aluminum cast- 
ings as replacements for those of other metals. In many 
cases, however, improved machinability, lightness or 
better delivery dates still outweigh the increase in cast- 
ing cost. Recent trends indicate a lowering of ingot 
price, which will improve aluminum’s competitive 
standing. What the aluminum foundry needs is de- 
creased metal cost to strengthen its economic position. 

The light metal industry can well be proud of the 
quantity and quality of the castings it produced during 
the war period. Since the bulk of the castings in alu- 
minum and magnesium were made to rigid aircraft 
specifications, the foundries procured elaborate control 
equipment and operated to produce the finest castings 
possible. This reputation for high quality is one that 
must be maintained. It goes without saying that there 
are many peacetime applications which do not require 
the same quality castings as aircraft. It would be extrav- 
agant to pay extra for best quality if the application 
does not require it, and it is the duty of the foundry to 
so advise the customer. On the other hand, deliberate 
lowering of quality below established standards to 
increase profit for the foundry or to meet competitive 
Prices is the worst thing that could befall the light met- 
al industry. The use of low-cost, non-specification in- 
got without thorough metallurgical knowledge of its 
properties is a definite risk. Such false economy would 
frase the reputation now enjoyed and would have a 
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lasting harmful effect. If lowering the price of the 
casting means lowering the reputation of the foundry, 
the only one to gain is the competitor. 


RESEARCH SOLVING SAND PROBLEMS 


' By Dr. H. Ries 
Chairman, A.F.A. Sand Division, Ithaca, N. Y. 


IT IS NOW ABOUT twenty-five years since first 
steps were taken to organize research on foundry sands 
and their properties. Earlier, a few metallurgists had 
developed some methods 
of testing sand proper- 
ties in connection with 
the use of that material 
in the foundry; and we 
owe much to the en- 
couragement given by 
the late Dr.. Richard 
Moldenke. He was a 
prophet, indeed, when, 
thirty years ago, he made 
the prediction that syn- 
thetic sands would re- 

Dr. H. Ries place naturally bonded 
ones to a large extent in the foundry industry. 

Early organized foundry sand research, which led to 
the development of standard tests and sand control, 
did much for the foundry industry, since it had taken 
cognizance of the fact that the properties of the sand 
used in mold or core exert some effect on the character 
of the casting, preventing or causing defects according 
to the nature of the mixture. With a sand mixture of 
the proper quality, uniformity can be watched and 
controlled by test. 

Most of the first tests were on sands at room tempera- 
ture, and included fineness, green compression, perme- 
ability and moisture. As time went on, others, such as 
deformation and flowability, developed; and these were 
followed by tests at elevated temperatures, hot com- 
pressive strength, hot permeability expansion and con- 
traction, collapsibility, and others. 

It has been of the highest importance that these tests 
be standardized; and specifications have been recom- 
mended for most of the room temperature tests. In- 
formation is still wanting, however, for those to be 
made at elevated temperatures. 

In this work reproducibility of results is a matter of 
prime importance and represents a problem to which 
A.F.A. sand committees are giving much thought. Ref- 
erence here is chiefly to similar tests made by different 
laboratories. The trouble, in some cases, may be trace- 
able to methods of sand preparation; in others, to 
laboratory techniques or to difficult-to-discover defects 
in testing apparatus. 

There remain unsolved problems, but A.F.A. sand 
committees are studying them. There is an effort to 
correlate results of laboratory tests on sand at elevated 
temperatures with overall temperature conditions in 
the mold. The severe heating the mold gets at the 
interface and resulting effects are also being probed. 
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Core mixtures demand special investigation with re- 
spect to the effect of different binders, as well as the 
effects of core gas and moisture absorption. 
Apparently the effect of such simple features as tex- 
ture, grain shape and grain surface have not been ex- 
plained to everyone’s satisfaction. It is sometimes found 
that two specialists express opposing opinions. As an 
example, one states that in synthetic sands round grains 
give greater compressive strength, while another will 
insist that angular grains provide a stronger mix. 
Another problem is preparation of sand for the 


market. In some areas producers give considerable ; 


attention to this matter; in others they are less par- 
ticular, and foundrymen cannot be certain that they 
are receiving a uniform product. Coupled with this is 
the custom of some foundrymen to purchase sand on 
specification. Although this is desirable within reason- 
able limits, the consumer should not make his specifica- 
tions unreasonably strict. 

Although all sand problems are not solved, sand con- 
trol is practiced widely in the foundry industry; and 
if laboratory results are used intelligently, and checked 
with results in the foundry, they will be found to be ex- 
ceedingly helpful. 


HUMAN ELEMENT CONSIDERED 
By Richard H. Stone 


Chairman, A.F.A. Committee on Refractories. Sales 
Manager, Vesuvius Crucible Co., Swissvale, Pitts- 
burgh, Pa. 


¢ 


THE REFRACTORIES COMMITTEE has em- 
phasized, throughout the year, the importance of edu- 
cating foundry furnacemen, and others concerned with 
melting, to a better under- 
standing and appreciation 
of refractories. Although in- 
formation on types of re- 
fractories, tests, and best 
applications is not readily 
available in handy form, it 
is hoped that a quick-refer- 
ence manual can be devel- 
oped in the near future. 
Such a manual, it is evident, 
would be particularly help- 
ful to the smaller foundry 
which cannot justify em- R. H. Stone 
ployment of a refractory engineer on a full time basis. 

This may be the “‘year of the yearling.” It is certainly 
the year for application of engineering to the problem 
which involves creation of conditions likely to attract 
more workers to the foundry industry to meet the de- 
mand for castings. Since refractories, by their nature, 
are used in those departments of the foundry which 
have difficult operating conditions, expansion of the 
use of insulation and improvement of refractories, to 
reduce frequency and severity of repair and replace- 
ment, should help remove the most serious objections 
of workmen to foundry work. The endeavor might be 
called the “Human Engineering of Refractories.” 
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TIMESTUDY IN FOUNDRIES 


By Robert J. Fischer 


Chairman, A.F.A. Job Evaluation and Timestudy 
Committee. Standards Department, The Falk Cor- 
poration, Milwaukee, Wisc. 


THE WAR IS OVER; most tax rebates have been 
made, and foundries are again standing on their own 
feet. Although many assemblers substituted weldments 
for castings during the war, 
the substitution was of ne- 
cessity; foundries had no 
competition since their en- 
tire output was demanded 
by the war effort. 

Today, however, users of 
castings are beginning to 
look around, seeking lower 
prices and demanding top 
quality. Many foundries 
built during the war period 
have entered the peacetime 

R. J. Fischer field. These newer found- 
ries have modern equipment, new buildings and satis- 
factory floor layouts. What can the older foundries do 
to meet this competition? 

The application of a properly engineered program 
of work measurement, coupled with suitable wage in- 
centive payments, is a course of action that will give a 
greater dollar return than any other expenditure. Good 
plans are now in effect in many foundries. The results 
are increases in production, an increase in employees’ 
take-home pay, and lower unit costs. 

Payment of extra money for extra work is only one of 
the functions of a standards department. Among its 
other functions are these: 

1. To determine the standard time of all elements of 
work necessary to produce a finished product. This in- 
formation is needed to enable management to control 
operations and to enable the sales department to deter- 
mine proper selling prices. 

2. To supply management, including foremen, with 
comparative times of manufacture of the various prod- 
ucts in production. 

3. To determine the relative efficiency of various 
departments, methods, individuals, and groups of 
workers in the plant. . 

4. To furnish supervisors and foremen details of 
time spent on non-salable work, such as wait-time, 
set-up-time, non-productive time due to poor working 
conditions and equipment, and extra time due to de- 
parture from standard methods. 

5. To give management a means of spotting operat- 
ing inefficiences in the foundry and throughout the op- 
erating organization. 

6. To provide a basis for the establishment of stand- 
ard costs which, in turn, will serve as a basis for accurate 
pricing in advance of production. 

7. To supply information needed in preparing bids 
for new work. 
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8. To furnish accurate information for variable la- 
bor budgets. 

9. To provide the facts and figures needed for good 
job evaluation. 

All these functions cannot be installed immediately 
after the initial engineering work is done, but they can 
and should be invested in a standards department as 
quickly as that group can handle them. 


FLUIDITY TESTING 


By Howard F. Taylor 


Chairman, A.F.A. Fluidity Testing Committee, 
and Associate Professor, Mechanical Metallurgy, 
Massachusetts Institute of Technology, Cam- 
bridge, Mass. 


KNOWLEDGE OF THE “fluidity” of molten met- 
als is significant to foundrymen in many ways; and not 
the least important is the bearing this quality has upon 
the surface excellence of 
the finished casting. Fluid- 
ity, when properly meas- 
ured, accurately reflects 
temperature, a quantity 
hard to evaluate for molten 
steel, for example, particu- 
larly in determining proper 
tapping times. Many heats 
of steel have been wasted 
because of premature tap- 
ping. An accurate test of 
fluidity would prevent this 

Howard F. Taylor and insure consistent be- 
havior of the metal in the ladle from day to day. An 
operating test at the furnace for non-ferrous metals 
would prevent overheating. The effect of alloys on the 
flowing qualities of metals, whatever their type, is often 
of importance. 

Fluidity testing actually gives more information than 
can be obtained from a temperature measurement 
alone, because the test piece, if made in a sand mold, 
integrates the effect for all quantities, such as tempera- 
ture, degree of deoxidation, alloy, and mold composi- 
tion. It is this combined effect which is of interest to 
the foundryman in consistently making sound, good- 
looking castings. 

The term fluidity is somewhat loosely used in found- 
ry vernacular, compared with the strict physical inter- 
pretation in which it is the reciprocal of viscosity, an 
accurately measurable constant. Foundry “fluidity” 
is usually taken to mean the ability of a molten metal 
to flow smoothly and evenly into a mold cavity and to 
reproduce faithfully the most minute detail. It is 
usually measured by the distance a given metal flows 
in a specially designed flow channel before solidifica- 
tion. A great variety of such flow channels have been 
proposed but to date none has enjoyed universal accept- 
ance for all metals. 

The problems encountered in finding a single test 
which can be used without modification, whatever the 
metal, are many, but the Fluidity Testing Committee 
considers the task not impossible of solution. Last 
year, past Chairman Clark prepared a British exchange 
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paper on the subject of fluidity in which the spiral flow 
channel developed at the Naval Research Laboratory 
emerged as a possibility. The present chairman, hav- 
ing had considerable experience in the use of the spiral, 
and with faith in it as an accurate testing tool, will pro- 
pose that in the next year exhaustive tests be made on 
this, and on any other type that offers promise of utility, 
in order to arrive at a simple, standard fluidity test 
for all metals. It may well be that more than one test 
piece will be required, in which case effort will be made 
to develop them. 


MATERIALS AND MEN 
By A. M. Fulton 


Chairman, A.F.A. Malleable Division. Vice Presi- 
dent, Northern Malleable Iron Co., St. Paul, Minn. 


IN THE MALLEABLE iron industry, as in many 
others, the problem of the war years was manpower. 
Men who might normally have worked in foundries 
were in military or naval 
service or employed in in- 
dustries temporarily and 
tremendously expanded. 

In the reconversion years 
the problem became one of 
adequate supplies of ma- 
terials, especially pig iron 
and scrap. One foundry- 
man recently remarked that 
he would put on fifty more 
men if he could obtain ad- 
ditional iron to melt. To 

A. M. Fulton maintain production, pig 
iron percentages have been reduced and foundries are 
using types of scrap normally not considered highly 
desirable as malleable melting material. 

The material shortages have made it difficult to 
meet the requirements of the many users of castings. 
Many of the industry’s customers are still unable to 
obtain minimum stocks of cast parts. 

The urgent current problems of the industry are 
those arising from the immediate past. Most striking 
is the continuing shortage of pig and scrap. Substitu- 
tions of normally undesirable types of scrap must con- 
tinue. In their use precautions must be taken con- 
stantly to prevent cumulative increase of such ele- 
ments as chromium and phosphorus, which, above 
minimum limits, seriously impair quality. 

At the same time, sight must not be lost of the im- 
portance of manpower. Otherwise, when melting 
stocks become more plentiful, the industry may find 
itself faced with the problem of a lack of men. Forward- 
looking plans are being completed by the Foundry 
Educational Foundation to develop supervisory per- 
sonnel. At least equally important is the problem of 
obtaining men to work as molders, core makers and in 
other capacities. 

Men ‘should be encouraged to enter foundries to 
learn to become molders, coremakers, grinders, fur- 
nace operators. We should not just seek laborers; we 
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Mold conveyor (above) jointed to flex in vertical as 
well as horizontal plane, thus permitting cars to move 
up and down slopes to accommodate various levels. 


Four-wheel mold conveyor cars (below) supported in- 
dividually and with tops lapping over onto trucks. 
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DESIGN AND OPERATION of mechanized foundries 
embrace many factors. Our observations will be con- 
fined, however, only to a few major phases of the 
general subject of foundry mechanization. 

Gray iron foundries, numerically, seem to constitute 
the largest group currently interested in mechanization 
or modernization, hence much of this paper relates 
specifically to that kind of foundry operation. As auto- 
motive foundries, because of their high production of 
repetitive work, offer many outstanding examples of 
complete mechanization, frequent reference is made in 
text and illustrations to the layouts of and equipment 
installed in such foundries. 

This should not be interpreted as a lack of interest 
in the smaller, the jobbing, the steel, the malleable or 
the non-ferrous foundries. Most of the observations, 
moreover, are sufficiently general to apply to all types 
and sizes of foundries. Many an operating or equipment 
sequence, perfected in some foundry through years of 
trial and error, will have ready application, with but 
little further development, in another foundry. 


Mechanized Loop 


A so-called mechanized loop consists essentially of a 
line of molding machines, mold conveyors, shakeouts; 
a conveyor system for returning, screening and storing 
shakeout sand; mullers, and a conveyor system for dis- 
tributing prepared sand to molders’ overhead hoppers. 

Such loops are never identical in any two foundries, 
and a final layout is agreed upon only after many 
compromises. No two engineers will make exactly the 


Conveyor cars with overlapping tops (below) sup- 
ported by single, radial action axle, two wheels each. 








same approach to a new installation layout and seldom 
do they select the same location for the sand plants, 
shakeouts, conveyors and other units. In no case is it 
ever possible to select, say, catalog layout No. 32, book 
price it and say “that is it.” 

Many hours are spent over the drafting board in an 
attempt to arrive at a layout that will conform to re- 
quirements, that can be fitted into the buildings and 
floor space allocated, and that can be expected to func- 
tion satisfactorily under the many different operating 
conditions that prevail in most foundries. 

The ideal mechanized foundry has yet to be designed 
or built. Many valid objections can be raised to almost 
every layout. Columns, whether in new or old build- 
ings, have a habit of interfering with preferred loca- 
tions for molding machines, shakeouts, sand plants 
and conveyors. Column footings, location too fre- 
quently unknown, seem always to upset the plans a 
layout man may prefer. Roof trusses are generally too 
low for the ideal location of the prepared sand distrib- 
uting units or for the ideal size or shape of molders’ 
hoppers. Floor space must be reserved for trucking 
aisles. Already located cupolas, casting cleaning equip- 
ment and rooms for core making frequently dictate in 
advance the only possible location for the loop. 


Equipment Funds 

The amount of money available has a material effect 
on any layout or design. Although money has hardly 
been a limiting factor during the recent war years, the 
matter of first cost is again with us, and rightfully so. 
It is well to realize, however, that the combined cost of 
engineering and installation represents a large part of 
the total cost of mechanized foundry equipment. This 
combined cost will remain reasonably constant whether 
the conveyors be 20 or 30 in. wide, whether a screen 
be 48 or 60 in. in diameter or whether an elevator has 
buckets 10x6 in. or 16x8 in. in size. 

It should be kept in mind that foundry practices or 
operations are frequently changed during the service of 
the original equipment. Changes in production or class 
of castings or flasks or molding machines frequently 


Tilting top type of mold conveyor car (below) facilitates 
shakeout on snap flask work. Car tops may be made 
of cast iron, steel plates, or gravity-roll equipment. 


mean that the units must handle sand at a rate that may 
be 50 to 100 per cent greater than originally intended. 

Today, uncertain deliveries of essential parts is a 
compromise factor that can be eliminated only in time. 
Industrial foundry engineers originate or develop 
overall layout plans and design, detail, fabricate and 
install conveyor units, storage bins, screens, dust col- 
lecting and ventilating equipment. None of these units 
can function as a whole, however, until such long- 
delivery items as motors, speed reducers, pulleys, idlers, 
chain and belting have been shipped and installed. 
Current demands for steel indicate that the tonnage of 
shapes and plates available for foundry mechanization 
will remain uncertain, at least for some time to come. 


Terminal (above) rectangular type mold conveyor. All 
cars are shuttled around entire track, the transfer car 
at other end being used for return to molding side. 


Hydraulic or air operated piston drive (below) for 
slow speeds and intermittent operations. Piston drives 
are also-used on the rectangular type mold conveyors. 
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Revolving cylindrical screen provides excellent lump- 
breaking action and can be designed for considerable 
cooling of the screened sand. Location is important. 


Nevertheless, more and more foundries, particularly 
those handling gray iron, are being mechanized or 
modernized. Many former employees are -loathe to 
return unless working conditions are improved over 
those prevailing during the 1930’s. Partial or complete 
mechanization offers one method by which working 
conditions can be greatly improved and productivity 
maintained at an increased rate without changes in 
rates of pay. More uniformity in casting quality and 
lower scrap losses will result from improvements in 
sand conditioning, from pouring of hotter metal, and 
from the increased orderliness that will prevail 
throughout the foundry. 


; Molding Machines 

Mechanization in a foundry starts with moldmaking 
facilities. Hence, arrangement and operations of mold- 
ing machines and slingers must be considered as in- 
tegral with the layout and operations of all other me- 
chanical equipment. Flask sizes, and molding machine 
production rates, establish the sizes and capacities of all 
other units. 

Molding machine operators and helpers, under suit- 
able conditions, will maintain, day-in and day-out, an 
average production of some 100 medium sized flasks 
per hour per pair of jolt-squeeze-strip machines, or of 
some 60 to 80 larger sized flasks involving roll-over 
operations. Neither time nor motion can be wasted 
around such machines. It is well to remember that, in 
connection with such production, some 20 to 50 tons of 
flasks and sand must be handled or lifted during each 
shift by the machine operators and their helpers. 

Molders, helpers and core setters should be provided, 
then, with the best of equipment and facilities to assist 
them, in every possible way to maintain uniformly 
high rates of production. Such equipment includes jib 
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or bridge cranes with air hoists; bails that are light in 
weight and not tricky; flask trunnions, handles and 
pins designed for quick, smooth operation; accessible 
air valves; full air pressure at all times for all services; 
conveniently arranged overhead sand hoppers; floor 
gratings for removal of strike-off and spill sand, anda 
steady return of empty flasks. 

High-speed molders may be considered as machine 
operators rather than craftsmen, but as their working 
conditions improve with clean floors, good lighting, 
fresh air and ample working space, and as their aux- 
iliary equipment is improved through careful study and 
coordination their production will increase. 

The arrangement and productive capacity of mold- 
ing machine and slinger set-ups is of prime importance 
to sand-plant engineers. Decisions must be reached on 
these points before the design and arrangement of mold 
conveyors, shakeouts, return flask conveyors, and the 
entire sand plant with conveyors. Actually, no phase of 
foundry work can be regarded as an isolated operation 
when layouts are being prepared for complete mecha- 
nization. All phases must be coordinated to function 
smoothly and in an orderly manner when operating at 
full rates of casting production. 

An example of the full value of complete coordina 
tion of all units, extending from the cupolas to the 
shipping dock, is a recently equipped gray iron foun- 
dry in which inspected, ready-to-ship castings are loaded 
into box cars 114 hr after the iron leaves the cupola. 


Mold Conveyors 

Rammed flasks are set out, cored, closed and poured 
on either gravity rolls or a continuous, car-type mold 
conveyor. The use of a car-type mold conveyor localizes 
and speeds up pouring, centralizes the cooling and 
shakeout zones, and simplifies ventilation. The con- 
veyor speed is set in accordance with the predetermined 
rate of molding machine production. Once operating 4 
that speed, whether 6 or 30 ft per min, empty cars are 
an obvious indication of lost production. 

Such a conveyor is truly one of the best yardsticks for 
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The general arrangement of the 
entire sandhandling plant is de- 
termined by the location of the 
mullers. If mullers are located 
above the foundry operating 
floor level (top), the building 
roof line must be raised to accom- 
modate them. All bonding ma- 
terials and sea coal must be ele- 
vated for storage in bins or bags 
on the working platform around 
the mullers. If the mullers are 
located at or below the foundry 
floor line (center and right) , pits 
must be constructed accordingly. 
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controlling and accurately measuring the productivity 

' of molders. Such facilities provide for the better stand- 
ardization of work throughout the foundry and enable 
the establishment of more accurate job ratings. Any car- 
type mold conveyor represents a dollar-savings invest- 
ment worthy of careful analysis. 


Determining Car Top Size 

The size of the car top is determined by the size and 
the number of flasks to be handled on one car. The 
overall, or “center-to-center,” length of cars is fixed by 
the shape and size of the tops and the allowable mini- 
mum radius of curvature in the track. Although the 
speed is set by the rate of production, the time required 
for the cooling of poured flasks is an important factor 
which affects the conveyor length. 

The shape, width and length of such conveyor is 
always subject to the space required for proper set- 
ting and operation of molding machines, floor area 
available, and the location of building columns. It fol- 
lows that identical layouts or designs of mold conveyors 
are not to be found in different foundries; each is 
tailor-made to suit individual foundry conditions. 

When the cars making up a mold conveyor are joined 
with universal chain, the conveyor will flex in the 
vertical as well as in the horizontal plane, thus permit- 
ting cars to move up and down slopes. The car tops 
should be at a convenient level for setting out drags. 
The conveyor track declines before passing in front of 
the cope machines to provide the same relative height 
for setting copes and closing. The track then declines to 
near floor level to reduce the height of flasks for pour- 
ing. Once poured, the entire conveyor is dropped com- 
pletely below floorline to provide clear floor space. 
Another arrangement of these up-and-down mold con- 
veyors raises the conveyor at the shakeout point, thus 
minimizing the depth of the customary shakeout pit. 

Construction of mold conveyor cars and tops varies 
with the nature of the work and as new designs may be 
developed. Each top can be supported individually on 
four wheels or tops can lap over onto cast iron trucks 
which are supported by four wheels. Also, tops can 
overlap and be supported by single, radial action axle 
using only two wheels per top. They can be designed 
to move over flat rollers without the use of wheels on 
tracks. A “sliding-on-rails” type eliminates even the 
flat rollers. 

One development makes use of cars mounted on 
a single instead of a double track. This type is not con- 
tinuous in operation and cars are coupled in a series 
of separate trains. Small locomotives, rather than an 
endless chain, supply the motive power, and switches 
are laid out in accordance with needs. 


Materials for Car Tops 

Car tops themselves may be fabricated of cast iron 
with bars to facilitate gas venting—heavy steel plates 
with or without refractory fill, or with gravity rolls. 
For fast shakeout work on snap flasks, the tilting top 
offers advantages. 

Types of endless chain used in connecting and mov- 
ing cars vary in design and method of attachment. If 
bolted to the axles underneath the tops, the chain is 
usually made up of long pitch, steel side bars with 
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lubricated, steel bushed rollers. Such chain rollers are 
guided along thrust bars or rail at all curved sections of 
the track. If the car wheels are straight-faced instead of 
flanged, continuous double guide bars or rails are pro. 
vided for the chain rollers along all straight and curved 
sections of track. 

When hinged to the inner side of the car, not under. 
neath, a relatively short-pitch chain is used. This passes 
around large-diameter sprockets placed at the curved 
ends of the track. On this type the chain is driven by 
one of these sprockets. Chains located under the tops 
are driven by steel dogs that engage chain rollers or 
other attachments. These dogs are supported in a 
short length of single or double strand endless chain. 


Variable Speed Drives 


All continuous drives should provide variable speeds, 
For rather slow speeds with intermittent operations, the 
drive may consist of steel dogs mounted on a carriage 
moved back and forth by means of a hydraulic or air 
operated long-stroke piston. This piston drive is used 
on the rectangular type of mold conveyor where move- 
ment is limited to one car length at one time. One car 
is placed on the end transfer carriage, the carriage is 
moved over and the car moved, out onto the back section 
of track. All cars are thus shuttled around the entire 
track, using the transfer car at the other end for return 
to the molding side. 

Many troubles associated with the operation of mold 
conveyors may result from inherent foundry operating 
conditions rather than from faulty design of equipment. 
Hot metal runouts, accumulations of sand and rubbish 
on tracks, or hidden shovels or tools under the cars will 
result in shutdowns. The mold conveyor is the only 
piece of equipment in the foundry that handles all 
flasks, all cores, all poured metal and all sand associated 
with the production of one loop. It follows that such 
equipment is entitled to the best of maintenance care 
and should not be expected to pull through spilled 
sand accumulations or other obstructions. 

When the methods of pouring or other limiting fac- 
tors preclude the use of mold conveyors of the car type, 
then several lines of gravity rolls can be arranged to 
handle the molds and flasks. As gravity roll conveyors 
are easily moved, any original installation may be 
changed as needs develop. 


Shakeout Installations 

Shakeout still is one of the less desirable jobs in many 
foundries. Dissatisfaction with such work results in 
more than average flask damage, shutdowns and ab- 
senteeism. Proper attention to shakeout arrangement 
details can eliminate most of these troubles. Experience 
indicates that shakeouts should be considered as an 
integral part of sand handling systems, and that careful 
study should be given to all alternate arrangements 
before a layout is considered acceptable. 

Mechanical shakeouts, although sold as complete 
units, seldom fit naturally into locations selected. Addi- 
tional supporting members must be provided over pits. 
Shakeout sand-collecting hoppers must be fitted under 
shakeouts and designed with sufficient slope so that the 
sand will flow onto the conveyors located beneath such 
hoppers. It is the height required by the hoppers, con- 
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veyors and transfer points that determines pit depths. 
The importance of arrangement and details of design 
of shakeouts should never be overlooked. Alterations 
and changes are extremely difficult and costly once 
operations have started. 

Real study should also be given at the outset to pro- 
vision of proper ventilation at every shakeout point. 
Suitable sidewall or canopy hoods or housings can be 
designed for most arrangements. The layout man 
should visualize, however, that such hoods must pro- 
vide the working space and conditions around the mold 
conveyor and the shakeout as required for dumping 
flasks, return of empties and removal of castings—all 
with or without use of cranes. 

Size of flasks and of castings and the numbers to be 
handled per minute or per hour determine the size, 
location and number of shakeouts used in connection 
with any mold conveyor. One shakeout of the mechan- 
ical type is frequently sufficient. It is rather common 
practice to use.two, one each for cope and drag. There 
are distinct advantages in the use of three; one for 
copes, one for castings and one for drags. Removal of 
copes shortly after pouring facilitates cooling of the 
castings, makes for cooler sand and simplifies the return 
of empty flasks, since copes and drags can thus be 
handled on separate conveyors. Passing all castings over 
a separate shakeout removes considerable sand that 
otherwise would be a source of concern in the cleaning 
room. In addition, it returns that sand to the system 
where most of it will be re-used instead of wasted. 


Shakeout Sand Conveyors 

Usually, consideration is given to layout of shakeout 
and strike-off sand conveyors only after rather definite 
locations are assigned to the molding machines, the 
mold conveyors and the points of shakeout. At this stage 
the sand-plant engineer is often expected to perform 
a miracle by arranging, without the aid of pits, pent- 
houses or building alterations, for all shakeout sand to 
be returned to storage, mulled, and distributed over the 
molding machines. It is natural that proposal layouts, 
developed by different engineers, disclose many varia- 
tions in the arrangement, types and number of con- 


Belt conveyor distributes prepared sand to molders’ 
hoppers. Belt widths should be not less than 24 in. 
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veyor units, as well as in the location and arrangement 
of the various units of the.sand plant itself. 

Shakeout sand, with such rods, chills and other 
pieces of metal that may pass through the shakeout 
deck, can be handled by ‘any one of several types of 
conveyors or by a combination of various types. Vibrat- 
ing feeders or vibrating conveyors offer advantages, if 
material is to be conveyed for only short distances, if 
the sand is hot and reasonably dry, or if a desirable 
minimum pit depth can thus be maintained. 

One variation of this all-metal conveyor is the oscil- 
lating type which can be used to convey hot materials 
over relatively long distances. Apron conveyors are 
commonly used for hot sand, if inclusions of hot metal 
will burn a belt or if such conveyor must be inclined 
upward at an angle in excess of 18 degrees. 

Whenever conditions permit, belt conveyors are pre- 


Plows divert prepared sand from belt conveyor into 
molders’ hoppers, and may be hand or air operated. 


Overflow sand may be returned to system through 
shakeout, or belt conveyor in a pit below machines. 
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Molder’s hopper gates may be operated by hand or air. 
Vibrating feeders replace the gates in some instances. 


ferred. Installation and operating costs for belt con- 
veyors are lower than for aprons, and sand spillage is 
less. Belts can convey for long distances and a magnetic 
pulley can easily be installed at the head end to remove 
tramp iron and other magnetic materials. 

The use of heat-resistant belting, fabricated with one 
or more covers of insulating asbestos, may reduce shut- 
down time incident to burned belts, but nothing except 
all-metal conveyors can be expected to stand up when 
handling sand, rods or castings with temperatures above 
400 F. The use of water sprays on belt or apron con- 
veyors for cooling sand has never been satisfactory. It is 
difficult to balance the amount of water so added with 
the loading of the conveyor, with the result that the 
sand remains too hot or becomes too wet. 


Cooling Shakeout Sand 

An acceptable method for cooling and handling hot 
shakeout sand and rods is to pass the material directly 
into a revolving, cylindrical, trunnion-mounted steel 
shell. Here the proper amount of water to be added for 
cooling is accurately controlled by the temperature of 
the air exhausted from the shell. Periodic heavy surge 
loadings, unavoidable when shaking out large flasks, 
even out in a rotating shell—the lumps are broken and 
the sand may be separated from the metal by means 
of perforated or slotted sections. 

All shakeout and most strike-off sand should be 
screened before storing and mulling. As strike-off sand 
usually is returned through the same sand conveyor 
system as shakeout sand, the screen must be selected to 
handle both tempered and dry sands at a rate that will 
represent maximum surge loading of both kinds. All 
screens should be mounted within a relatively tight 
housing so that air-borne dust can be removed. 

Revolving cylindrical or hexagonal screens provide 
excellent lump-breaking action that results in almost 
complete recovery of foundry sand. Revolving screens 
can be designed to provide facilities for considerable 
air cooling of the screened sand. Such screens can be 
spider mounted on a central shaft extending through 
the screen, or trunnion mounted outside the cylinder so 








that no internal structure interferes with passage 
through the screen of sand, lumps, rods or gaggers. 

From the maintenance man’s viewpoint, the location 
of this screen can be as important as the size and type 
selected. If the screen is mounted on or near the first- 
floor level, all sand can be passed through it before 
handling by a bucket elevator. ‘Thus many shutdowns, 
normally associated with operation of bucket elevators 
and screens, can be eliminated. Screened sand is con- 
sidered ideal for handling in an elevator. Unscreened 
shakeout sand, with more than occasional lumps, rods 
and metal that will pass over a magnetic pulley is diff- 
cult to handle in bucket elevators. A screen located at 
floor level is, by comparison, easily accessible for inspec- 
tion and repair purposes. Furthermore, it comes under 
the observation of the supervisor in his daily rounds. 

Because of floor space limitations it may not be easy 
to locate the screen at floor level. Hence, it is often sup- 
ported on top of the storage bin. In such layouts the 
shakeout sand passes over a magnetic pulley, up an 
elevator, through the screen and into storage. 

The use of bucket elevators in foundries is well- 
established practice. Floor space limitations and other 
building arrangements seldom permit substitution of 
rather long, inclined belt conveyors. Yet, many main- 
tenance men still associate such trouble sources as 
plugged chutes, digging out boots, cleaning and replac- 
ing buckets and re-splicing belts with the use of bucket 
elevators. In view of their experience and the intimate 
knowledge these maintenance men have of operating 
conditions peculiar to their own foundry, their sug- 
gestions and preferences should be considered when 
selecting elevator sizes, designs and arrangements. 

Pit dimensions should be such that adequate working 
space around at least three sides of every elevator boot 
is available. Similar working space should be provided 
at every head end by means of an accessible, full sized 
service platform. 

Wet sand will accumulate on the inside walls of an 
elevator casing if wet, steamy vapors are allowed to con- 
dense on the walls. As such sand builds up and dries out, 
all of it may drop at one time into the boot, thus plug- 


Prepared sand for stationary slinger work may be 
handled by rotary table feeders or apron conveyors. 
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ging and stopping the elevator. Shutdowns so caused 
can be eliminated if all steamy vapors and the air-borne 
dust are properly exhausted. However, daily checks 
should be made to insure that exhaust facilities are 
functioning properly. 

Storage bins should provide capacity for storing at 
least that amount of sand required for one hour of 
continuous operation of all molding machines being 
served. Twice such capacity is to be preferred. However, 
in the layout the capacity and the design of storage bins 
usually is determined or limited by the arrangement of 
mullers, height and location of roof trusses, size of pent- 
house provided or travel of an overhead crane. 


















































Storage Bin Design 

Shakeout sand may be returned to storage in a rela- 
tively dry condition, but more frequently it is on the 
steamy, moist side. To prevent sand bridging, outlet 
openings in the bin bottom should be as wide and long 
as the arrangement of muller feeding mechanism will 
’ permit. To minimize “piping” or the hanging up of 
; sand along bin sides and corners, all sloping sides and 
f valley angles should be as steep as design of the overall 
layout and available space will permit. 

To reduce dusting and steaming, all bins should be 
covered and ventilated. Such covers will serve as walk- 
ways or service platforms around any screen or conveyor 
that may be supported over the bin. Since sand is an 
excellent insulating material, normal storage will have 
no appreciable effect on the temperature of stored sand. 
If hot sand is returned to the bin, then that same sand 
will be hot when withdrawn. 
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Stairway to Bins 
Access to the top of most storage bins should be by 
i means of a stairway rather than by ladders. Stairways 
can usually be designed to provide easy access to such 
units as distributing belt conveyors, aerators, screens 
and elevators. Provision for such stairways should be 
made in the original general layout of the sand plant. 

Muller feeding mechanism, usually supported under 
the storage bins, may consist of apron conveyor feeders, 
measuring hoppers or scale mounted weigh hoppers. 
Such hoppers may be mounted in fixed positions over 
the mullers or on a traveling larry car so that sand from 
any bin may be fed into any muller. 

Use of apron conveyor feeders will enable a lower 
overall height of bin structure and may enable a more 
€ven downward movement of sand across the full width 
and length of the bin. Size of batch to be apron-fed is 
regulated by the width and depth of a pull-out gate, rate 
of speed of the conveyor, and time interval of conveyor 
Operation. With continuous mullers, or pug mill type 
mixers, such apron feeders.operate continuously. 

' Customer preference usually determines the type of 
» thullers that the sand plant engineer fits into the layout. 
2 The number and size of mullers to be used, as well as the 
» &Xpected operating cycle for batch mullers, are matters 
of vital importance. In computing expected perform- 
> Mice, it is well to remember that mulled sand will not 
| Weigh 100 1b per cu ft, but usually less than 70 Ib. Actual 
/Mulling time for one batch of gray iron sand will 
seldom exceed 114 min, but the time required for the 
plete operating cycle must include that required for 
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For rapid filling in large flask work, sand may be 
handled to advantage by the apron conveyor feeders. 


loading and unloading, which will vary according to 
type of installation. 

The use of two medium sized units usually is pre- 
ferred to that of only one large sized unit. The instal- 
lation of three units can be justified whenever the 
capacity of two such units may be considered as border- 
line. In other words, mullers should have ample capac- 
ity so that, at all times, they can supply the molders 
with all the sand required. 

Periodic check-ups should be made of all muller 
operations. The time required for loading, mulling and 
discharging should be separately clocked for several 
cycles. The pounds of sand in several batches, as dis- 
charged from the mullers, should be accurately 
weighed, not just roughly measured or estimated. 

Muller location fixes the general arrangement of the 
entire sand plant. If located above the level of the 
foundry operating floor, then the building roof line 
must go up accordingly. If located at or below the floor 
line, then pits must go down. When located above the 
floor line, all bond and sea coal must be elevated for 
storage in auxiliary bins, or in bags on the service or 
working platform that must be provided around the 
mullers. Each foundry seems to select a muller arrange- 
ment differing from any previously installed. 

Continuous type mixers offer advantages in layout 
and operations when circumstances permit their use. 
The pug-mill type, first used many years ago, still is 
preferred in many foundries. A type of more recent 
design provides mulling action as well as intensive 
mixing. Sand, bond, sea coal and water are fed continu- 
ously into the loading end of such mixers and a steady 
stream of prepared sand is discharged at the other end. 


Prepared Sand Distribution 

Prepared sand should be discharged from all batch 
mullers into surge or temporary holding hoppers so 
that the mullers can be emptied as quickly as possible 
and the mulling cycle resumed. Such hoppers are sup- 
ported directly above a belt or apron conveyor and 
should be designed to hold not less than one batch of 
mulled sand. 
An adjustable gate is arranged between the continu- 
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ous skirt plates of the conveyor and at the front of the 

hoppers. The size of this pull-out gate opening and the 

speed of the conveyor must be so regulated that each 

hopper will be emptied before another batch is dis- 

charged from the muller. The rate at which sand must 

be handled by this pull-out conveyor determines the 

sand-handling capacities for all other conveyors or ele- 

vators handling prepared sand. 

To improve sand flowability and permeability, an 
aerator is customarily included in most prepared sand 
conveyor systems. Irrespective of type, size, design or 
location, daily inspection and periodic cleanout of 
such aerators is warranted. Provisions should be made 
in the layout for adequate and accessible walkways or 
service platforms on both sides of an aerator. 

The design of most prepared sand distributing belt 
conveyors is rather well standardized. Experience indi- 
cates that belt widths of not less than 24 in. can be justi- 
fied on most installations. A walkway is customarily 
provided along one side of the conveyor. If the conveyor 
serves a double row of molders’ hoppers, walkways 
should be provided along both sides. If the walkway 
plate is widened sufficiently to floor in the area under- 
neath the belt conveyor, it will minimize sand spillage 
onto molding machine operators and molding work 
located below the distributing belt. 

Sand that passes under the plows and over the head 
pulley of the distributing conveyor should be returned 
to the sand system. This overflow sand can be handled 
in tote boxes, or it may be spilled onto the tops of 
poured molds and returned through the shakeout. A 
belt conveyor located in a pit alongside of, and below 
the molding machines, will provide the most advan- 
tageous means for handling such sand. 

Such a conveyor should be arranged to return to the 
system all of the strike-off and spill sand that other- 
wise would accumulate on the floor around the molding 
machines and the mold conveyor. The use of a con- 
veyor for the handling of all overflow, strike-off and 
spill sand contributes much to the good housekeeping 
conditions that should prevail in every foundry. 


Diversion Plow Types 


Prepared sand is diverted from any distributing belt 
conveyor into molders’ hoppers by means of plows. ‘The 
design of hand-operated plows is reasonably well 
standardized. Single, double or split plows may be used. 
Plows may be operated by air cylinders instead of by 
hand. For the remote control of such plows, each air 
cylinder can be actuated separately through the use of 
solenoid operated air valves. A recently developed auto- 
matic plow makes use of a ribbon screw conveyor 
arrangement that aerates the sand while removing it 
from the belt conveyor. 

Design of molders’ hoppers may involve considerable 
compromise. The height of molding machines is fixed. 
The height of the distributing belt conveyor is fre- 
‘quently predetermined by the location of roof trusses. 
Within such limitations it is often difficult but impor- 
tant to design molders’ hoppers with sides that slope at 
an angle sufficient to prevent hang up of sand and still 
provide the hopper capacity required for molding 
machine operations. 

Gates at the bottom of molders’ hoppers are often of 


the double undercut type, counterweighted and ar. 
ranged for hand operation. Use of directional chutes 
under these gates is frequently necessary. Hopper gates 
can, of course, be operated by air cylinders and in some 
installations gates have been replaced by vibrating 
feeders. When prepared sand is used for stationary 
slinger work, rotary table feeders are frequently used. 
Apron conveyors can also be used for feeding slingers. 
For the rapid filling of large sized flasks, an apron con- 
veyor feeder may serve to advantage. 
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FOUNDRY COST BUDGET * 


FOUNDRY COST RECORDS serve three purposes. They 
give an indication of past performance. They pro- 
vide a yardstick by means of which a foundry can esti- 
mate more intelligently. And they enable a more ac- 
curate forecast of future business by setting up stand- 
ard costs, production and profits. 

In setting up a budget or tentative operating pro- 
gram, closer customer relations are recommended, 
since at least ninety percent of all manufacturers will 
also have made fairly definite manufacturing plans 
for the coming year. By combining the manufactur- 
ing forecasts of his customers, the founder can more 
easily forecast his own operations from the cost-profit 
standpoint, and, from his own forecast, determine 
just where overhead and production costs may or must 
be altered. 

The factors governing use of a simple breakeven 
chart include: a determination of what should be 
normal operation in sales volume, or sales volume de- 
termined by the prospective needs of customers; 
poundage based on past cost performance; all fixed 
charges; metal costs; direct labor costs from past pro- 
duction experience, and variable or controllable costs 
from records. 

By proper application to the chart, these factors 
enable a forecast of that point where fixed charges 
will be earned and profits will appear. It will also 
enable determination of the ultimate percentage of 
profit which can be obtained over and above the cost 
items considered. 

This sensible approach to foundry costs and operat- 
ing problems is one in which greater interest is being 
shown. The ultimate goal of cost budgeting is the 
goal the castings industry is, or should be, seeking: 
standard production, standard costs and ample earn- 
ings, based on efficient, quality-conscious production 
methods. 

* Abstracted from a paper of the same title presented at 4 
non-ferrous session of the Tenth Annual Wisconsin Regional 


Foundry Conference, Milwaukee, by J. W. Wolfe, executive sec 
retary, Non-Ferrous Founders’ Society, Chicago. 
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a again. No one would deny such an operation its 
righteous measure of glory but its return would be 
still greater if planning and cost control were mingled 
with those time-honored ingredients. 

"e __ Costs can be planned in advance. They can be met 

3 if work is done according to plan. Profits on profit- 

ie able operations can only accrue when volume absorbs 

mi T W re) W A Y S all, or enough of, overhead. So volume also must be 

sad planned and the required tonnage must be sold. 

“ The profit formula may be reduced to seven ele- 

~ T @) M y+ K FE ments, each of which is essential to continuing suc- 
cess. These are given as the components in Fig. 1. 

Plan for Control. Patterns must be established for 

. a given kind of system. It is necessary to gear control 

plans to an integrated program so that estimates mesh 

with the cost accounting and the accounting ties in 

°y with budgets for burden absorption. Volume of sales, 

4 in turn, must exceed the break-even point. Controls 
must measure and guide the performance of every 

- key man in your organization and their contributions 

d- to a winning team must be acknowledged with extra 
compensation. 

es SOME FOLKS MAKE MONEY in business by buying When the whole organization works to a common 

d, as cheaply as possible and selling at prices as high goal, when the team moves forward along charted 

ill as the traffic will bear. Junk yard dealers blossom into pathways, toward known horizons, with the forces of 

‘ii millionaires by this nondescript approach. It might each activity following the forecasted plans of opera- 

ot be a paradox to call it unorthodox. tion, success comes as no accident. 

vid Some foundries seek to make profit in like fashion. What Kind of a Cost System? Accountants and 

fit For every one that succeeds by this method, there are engineers often disagree with each other, and amojiig 

ne at least a score of monuments in the forms of closed themselves too, as to the best form for a system of 
ast foundries and bankruptcies that one can point out. cost accounting. There should be no disagreement, 

Wise men do not risk their capital on hit-or-miss however, on the principles and the objectives. Found- 
en deals at 20-to-1 stakes unless they are desperately seek- ries, whether large or small, require a system that 

be ing to get rich quick. accomplishes the five points listed in Fig. 2. 

le- Common sense decrees that there must be a better One point on the form or objectives of cost account- 

rs; ‘way, one that involves a normal risk at one-to-one ing should be particularly emphasized. Unless the 

ed odds. Successful foundrymen have found it. Their plan parallels estimating and various controls for 

O- steady run of profits year after year attests to their expense budgets and profit comparisons, there will be 

sts having discovered the winning formula. needless duplication of effort. The obvious solution 

Determine Costs before You Sell. ‘The better way is to design these reporting and control functions in 
ors to profits can be stated so simply that there seems closely correlated fashion to obtain the greatest good 
ses to be a catch in it: Know your selling price in advance. at the least cost. 

Iso This must be based on known costs and those costs The form and the complexity of a cost accounting 

of must leave a margin of profit. ‘That is all there is to it! plan may not fit any standard mold. The plan should 

ost This is easier said than done, but making profit in be tailored to the needs, size, classes of work and to 

the tough and competitive era ahead will be no easy the understanding of key executives in each foundry. 
at: task. He who would succeed should employ all the The latter stipulation is not a casual afterthought. 
ng mechanical, manual, and mental skills and ingenuity A plan not understood is not used and a plan not 
he known to his industry. He who neglects to use all the used is worthless. 

ig: shop and office tools available becomes an odds-on A Case Study in Costs. A little over a year ago a 

ne favorite to fail. leading foundry came to this realization, to quote 

on To be sure, some will make profit without any cost the words of its vice president and general manager: 
system whatsoever. They will operate without the “Our estimating system for jobs brought to us by our 

a expense, or benefits, as you may look at it, of cost sales department, we think, is quite outmoded. Like- 

nal accounting, estimating, engineering or laboratory. The wise, our present cost system is in need of rather 

ai tule of thumb, when coupled with brawn, energy, and complete revamping.” 





‘kill, has made money before and will make money This foundry’s original line of products had . 
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Figure 1 


EssENTIAL COMPONENTS OF THE PROFIT 
FORMULA 


1. Have the know-how and the necessary equipment. 

2. Suppiy and apply the requisite energy and skill. 

3. Estimate the shop cost by foreseeing how you will 
do the job. 

4. Use a cost system to tell you if you are meeting the 
estimated cost. 

5. Develop a budget plan to project the total cost of 
any stated level of volume. 

6. Employ a sales force that sells enough work to 
absorb the overhead, at a price that affords a profit. 

7. Reward all who serve you in direct ratio to their 
coordinated accomplishments as a team. 





Figure 2 


OBJECTIVES OF A FouNpRY Cost ACCOUNTING 
PLAN 


1. To record the cost of manufacturing in a manner 
adequate for the preparation of the financial statements. 

2. To establish a list of cost accounts which renders 
(1) an accurate segregation of direct costs to product lines 
and pattern numbers and, (2) classifications of indirect 
costs arranged for ready distribution as overheads and 
burdens. 

3. To provide a sound basis for estimating normal 
product costs for sales quotations. 

4. To afford a practical means of profit control by 
providing daily and monthly cost comparisons between 
the estimates and the actual costs on any or all pattern 
numbers. : 

5. To serve as basis for maintaining a variable budget 
plan which projects and controls costs at all levels of 
operation. 





Figure 3 


STANDARD CHART OF ACCOUNTS 
(Condensed) 


I. Direct LABoR 
Account No. Name and Explanation 
100 All direct labor. 
II. INpiRecT LABOR 
200 All indirect labor not otherwise coded. 
201-3 Charging labor; metal control; tap, line, 
and slag. 
204 Supervisory and clerical. 
205-9 Miscellaneous other indirect 
210 Overtime and shift differentials. 
OPERATING SUPPLIES 
$00 Lining material. 
301-11 Various molding, core, and cleaning items. 
312-18 General department supplies. 
319 Miscellaneous stores. 
OPERATING EXPENSES 
400-3 Power; light; water; heat. 
404-11 Various repairs accounts. 
412-13 Compensation Insurance and Social Secur- 
ity. 
414-30 Miscellaneous other expenses. 
431-3 Group, hospital, and fire insurance. 
434 Depreciation—general plant. 
435 Taxes—general plant. 








changed. Gradually the pusiness of making cast iron 
pipe had swung into a broad line of chemical castings, 
thence into castings for the automotive, agricultural, 
and electrical fields. The cost system that once had 
provided a satisfactory basis for costing pipe and fit- 
tings was totally inadequate to the estimating and 
costing of the postwar lines. 

A short engineering study revealed the weknesses 
of the foundry’s old plan. Cleaning room costs and 
much of the core costs were spread on a tonnage basis; 
the costs for alloys and special operations were difficult 
to allocate. Specific profits were more of a conjecture 
than a known fact. 

The late O.P.A. had frozen an estimating formula 
that followed a restricted pattern and produced irra- 
tional results. By oversimplified additions in the esti- 
mating system for tonnage costs, for burden absorption, 
and for gross profit, the direct labor basis of the esti- 
mate had become a very small part of the selling price. 
Three high production jobs were tested to develop 
this point and the ratio of the selling prices to the 
direct labor portion of the estimates were found to 
be, respectively, 9 to 1, 13 to 1, and 35 to 1. 

These figures merely verified the general manager’s 
contentions. A new cost accounting plan was indi- 
cated, to be tailored to the foundry’s need. With it 
a better estimating plan, designed to put selling prices 
where they belonged as soon as suspension of wartime 
regulations would permit, was required. 

The new accounting plan was drawn up to meet 
the five basic objectives. It was tested and revised over 
a period of two months before its acceptance in final 
form. In parallel with it, a new estimating plan was 
outlined and forms designed for estimate preparation. 
An engineering report at the conclusion of the instal- 
lation work recorded all the plans and procedures. 

Explanation of the Accounting Plan. Ina chapter 
of this report entitled, “Basic Outline of Cost Account- 
ing Plan,” the explanations read as follows: 

“Cost accounting is the system of putting costs 
where they belong so that a true picture of unit costs 
may be built up for management. By the very manner 
in which costs are reported, segregated, and distrib- 
uted, a cost accounting plan must be tailored to fit 
the situation at hand if management is to get the 
proper and desired portrayal of its unit costs. 

“An understanding is essential, therefore, of the 
component parts that go to make up a unit cost before 
management can determine the correct alignment and 
application of its cost accounts. Direct costs must be 
reported accurately and charged directly to the unit 
of manufacture. All other costs must be distributed 
under the accounting plan so that each unit is prop 
erly charged- with its just shares of the several classes 
of overheads and burdens. 

“A cost accounting plan, in short, becomes a system 
of collecting costs into accounts and applying those 
costs to the unit of manufacture by clearly defined 
methods and formulas.” 

The outline of the company’s new plan of cost 
accounting included the following topics: 

1. Definitions of departmental costs, with clearly 
drawn distinctions between the productive, the service, 
and the general departments. 

2. A numerical coding for identification and desig- 
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DIRECT LABOR AND ALLOY COST 


FWO 


Fig. 4—Cost card form designed to show direct charges. 


nation of the various cost accounts and classifications. 

3. Delineation of direct labor classifications. 

4, Explanation of the compilation and distribution 
of melted metals costs, along with alloys. 

5. The story of the treatment of scrap losses in the 
cost of manufacture. 

Standard Operating Procedures. A condensed stand- 
ard chart of accounts (Fig. 3) indicates the pattern 
of accounting along with the coding numbers set up. 

The numerical coding system employed prefix 
digits to designate the department or cost center 
wherein the cost was incurred. The code number 
suffixes identify and classify the type of expense. 

The Procedures chapter of the report detailed the 
steps to be followed in the distributions of direct 
labor costs, departmental labor, stores charges, cost of 
melt, and departmental burdens. Outlined also were 
the preparation of monthly cost-of-production reports, 
product costs, monthly operating statements, and the 
treatment of work in process. 

Compilation of Pattern or Symbol Costs. The di- 
rect costs were to be segregated or recorded by indi- 
vidual pattern numbers. To serve this purpose a cost 
card was drawn up, as may be seen in Fig. 4. The 
individual card is identified by the pattern number 
and provides basic information as to pieces run (total 
and good), direct labor, and alloy costs. Printed on 
both sides, this cost card has lines for recording 30 
days of operations. For steady production jobs it 
becomes a monthly cost card. For short runs it is 
used for a job cost card. 


Labor and Material Cost 


The card has’ spaces for all regular direct labor 
accounts and for the alloys, plus three extra columns 
for special direct charges of any sort. Item costs for 
the day are posted and per-piece costs are computed 
daily and extended for the half-month and the month. 
At the top of each column is a space for the estimate 
figure so that the actual-and the estimated item costs 
may be compared at a glance. 

This card provides a concise and permanent record 
of all direct costs on every pattern number. It is 
readily available for use in completing the whole cost 
of manufacture for any job, for cost control work, 
and for re-pricing. The total cost, in comparison with 
the estimate, may be regularly computed on such 
specific jobs as the general manager may designate. 
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Plan for Estimating. With the new cost system 
installed and working, the third objective could then 
be achieved, that of providing sound estimates of costs 
for sales quotations. To make the fullest use of the 
accounting system, there must be a proper integra- 
tion of accounting, estimating, and pricing. It is essen- 
tial, therefore, that the estimating of a job and the 
subsequent accounting of costs be carried out in close 
parallel to each other. 

The best estimate is one that reflects, in advance of 
quotation and sale, the best possible cost that can 
and will be attained when the order goes into the 
foundry. Direct costs on labor, iron, and alloys must 
be projected accurately, and without padding, to start 
the estimate on a proper basis. 

The application of departmental overheads, tonnage 
costs, and plant burden must be on a normal-volume 
basis. —The normal-volume values may not reflect the 
level of current overheads and burdens, for the latter 
costs naturally stand as functions of the immediate 
peak-or-valley condition of the foundry’s operations. 

Figure 5 shows the Production Estimate Summary 
sheet. On this sheet the direct labor values are entered 
first, productive department overheads are applied 
percentage-wise, per ton costs are added at normal 
volume levels, and iron and alloy costs are calculated 
on a yield basis. All plant burdens are included, at 
normal rates per ton, and. finally the estimate for 
scrap losses is included. This sheet goes from the 
manufacturing to the sales department where the 
values for selling and administrative expenses and 
for profit are added. 

This type of estimate summary sheet can be used 
to compile monthly or job cost comparisons if no 
other form is provided for that purpose. The five 
open columns afford room for the original estimate, 


Fig. 5—Form drawn for production estimate summary. 


Name of 
Casting 








PRODUCTION ESTIMATE SUMMARY 


Customer 
Where & How Made. 








per. 





Pattern Estimate Total 
Estimate Total 
Estimate Per Pe. 


Unit Dates of and Revised 
Items of Cost om 


Direct 
Overhead 
Core Direct 
Core Overhead 
Ti & 
Direct 
Overhead 
Direct 
“Overhead 
Iron Cost © % Yield 
Alloy Cost © %Yield 


1 
2 
3 
“ 
5 
6 
? 
8 
9 


Plant Burden # 


Cost 
Cost 
Combined Scrap Losses 
Total Plant Cost 
Plant Cost 









Break-Even 
Chart 


Showing Cost and 
Selling Price per 
Ton 
Figure 6 


. 100 
for monthly or job cost comparisons, and for estimate 
revisions when they are required. 

Budgetary Control Plan. Essential to the day-to- 
day and month-to-month control of costs and profits 
is a system of variable budgets. ‘These must be so 
developed that they can be adjusted to compensate 
for changing classes of work and for the fluctuations 
in volume. Such budgets tell management in advance 
what costs should be for varying conditions of opera- 
tions and enable the manufacturing head to measure 
equitably the cost control performance of his entire 
organization. 3 

Variable budgets require an accurate unit of volume 
by which to measure the activity or work load of the 
different departments and plants. Best unit, usually, 
is the time-studied or standard hour of direct labor. 

For the foundry without benefit of time-studied 
standards, either the estimated dollar of direct labor 
or the ton of castings may be the unit. However, it 
must be remembered that a ton of flywheels is far 
different from a ton of cylinder blocks. Therefore, 
when a ton is the basic unit, budgets may be adjusted 
by the use of a class-of-work factor. 

A practical combination for any foundry to use for 
the control of time and expense is the comparison of 
total actual direct labor with the sum of the esti- 
mated or standard values. These should be linked 
with budgeted cost ratios to establish good perform- 
ance expectancies for departmental indirect labor, 
supplies, and expense. 

These projected ratios become, at normal volume, 
a part of the estimating formula, as has been pre- 
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viously mentioned. For control purposes, however, 
the periodic comparisons must be made to the actual 
volume level instead of the normal. 

All items of plant-wide costs and burdens are as 
susceptible to budgeting as are the costs of the princi- 
pal producing departments. Circumstances dictate 
that some costs are fixed and others, such as salaries 
and research, are essentially controlled by top manage- 
ment. But they may be determined in advance and 
accurately budgeted to any volume. 

The total dollars of sales may be broken down or 
budgeted into items of plant cost, selling and adminis- 
trative expense, and profit or loss. Profit or loss is 
the right term, because the variable budget may as 
readily project the expected costs below the break- 
even point for volume as above it. 

In fact, detailed expense budgets should be estab- 
lished to cover the entire area between 30 or 40 per 
cent of capacity and 100 per cent or full capacity. 
If it develops that a profit can be made in the range 
between 40 and 50 per cent, it indicates that foundry 
costs are well under control. 

Examples of the break-even or profit charts may be 
exhibited in two ways. Figure 6 is on a cost-per-ton 
basis and shows the total cost curve dropping from 
a peak cost value for low volume to cross the average 
selling price line at a break-even point of 50 per cent 
and on to a satisfactory profit in the higher ranges 
of production activity. 

Figure 7 utilizes the profit-graph method of dis- 
playing projected profits. It shows the total dollars of 
sales finally catching up, as volume increases, with the 
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total dollars of cost at the 50 per cent mark. The 
upper section in black depicts the profit area. 

Use Budgets for Supervisory Bonuses. The canny 
Scot, Robert Burns, must have had budgets in mind 
when he wrote, “The best laid schemes o’ mice and 
men gang aft a-gley.” 

Budgets serve better as an incentive base than as 
a whip. Of themselves, they are not self-restricting. 
They serve as a guide but not as a panacea. But 
when coupled with a pay-off plan that rewards the 
supervisors for meritorious control performances, by 
sharing the greater-than-budgeted profits, budgets have 
a far better chance of success and far less possibility 
of going “aft a-gley.” 

Bonus funds should be provided by setting aside 
from 25 to 50 per cent of the extra profits realized 
by the collective attainment of cost reductions beyond 
the budgeted cost levels. Budgets to be used thus must 
be carefully set and must first provide a satisfactory 
and substantial profit at normal volume. Further, 
they must be projected down through a break-even 
point at a volume level where breaking even would 
be a distinct accomplishment. 

If the contemplated bonus is only for the plant 
supervisors and the office heads who serve them, the 
plant cost budgets may be separated from the overall 
or profit budget. Profits in this way need not be dis- 
cussed with the shop. Instead, the supervisors may 
know the expected cost for any level and class-of-work 
combination and they collect their due share when- 
ever the actual costs are lower than the budgets. 

Bonuses may be applied departmentally or plant- 
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wide or in a combination plan which embraces both. 
Budgeting must always be done by separate accounts 
and all expense accountability must coincide with 
control responsibility. Be wary, though, of a straight 
pay off plan for each separate department. Team- 
work is a magic ingredient in the profit formula. If 
bonus plans are carelessly handled, the melting, the 
core, and the molding departments may make great 
showings while the cleaning room becomes burdened 
with castings impossible to finish satisfactorily. 

Control of Defective Castings. In the matter of 
defective castings, the bonus plan must penalize and 
reward for the showing in the scrap record. Scrap 
losses may be budgeted as readily as they can be segre- 
gated as to causes and to department inefficiencies. 
Daily scrap reports, segregation analyses, and compari- 
sons to scrap bogies, are important steps in licking the 
scrap losses. Every reduction in scrap is pure gain. 

The scrap costs in a plant may well be so great 
that a full-time man of assistant superintendent sta- 
ture can be profitably assigned to the problem. His 
day-to-day efforts conceivably can take 30 to 60 per 
cent off the cost of defectives if he is the right sort 
and gets the right backing. Before rejecting this idea, 
a check to see what scrap losses really cost in total for 
1946 should be made. 

The problems of making good castings at the right 
cost and selling them for a profit will always be with 
the castings industry. Cost control is never done, but 
with all the simple and tested tools of control at work, 
management may rest assured that there is a far 
greater chance of making profit. 






Profit-Graph 


Showing Monthly 
Costs, Sales and 


Profits 
Figure 7 
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MALLEABLE FINISHING 


Earl Strick 
Finishing Supt. 

Erie Malleable Iron Co. 
Erie, Pa. 


FINISHING OPERATIONS on malleable iron castings 
have sometimes been regarded as a necessary evil and 
neglected accordingly. Actually, they are an important 
consideration in the production of good, salable cast- 
ings and have an important bearing on costs. 

There is a tendency on the part of many foundry and 
pattern superintendents to regard the molding of cast- 
ings with only two objectives in mind—high yield and 
low scrap loss. They pay too little attention to finishing. 
The removal of excessive and misplaced gates, feeders, 
crack strips, core fins and parting lines are the problems 
left to the finishing departments to solve as best they 
can. Many of these operations are performed at an ex- 
cessive cost which could be reduced by greater co-opera- 
tion between pattern, foundry and finishing sections. 

Unnecessary finishing operations are sometimes 
caused by the unfamiliarity of the designing engineer 
with foundry techniques. His chief interest lies in the 
ultimate use of the casting. Therefore, it is the foundry- 
man’s responsibility to try to reconcile the customer’s 
requirements with sound foundry practice. 

When a print of a new job is received, it should be 
submitted to the foundry, pattern and finishing depart- 
ments for thorough study. Based on this study, a cost 
estimate of the job is prepared from which the selling 
price is established and a quotation given the custo- 
mer. If accepted, an order follows and the pattern and 
other equipment is constructed. 
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The pattern with temporary gating is first used by the 
foundry to produce sample castings. Careful examina- 
tion of these samples reveals conditions which must be 
corrected and the job is resampled and the process re- 
peated often enough to get the best possible results. 

Subsequently, a sample casting is sent to the custo- 
mer for his inspection and on receipt of his approval, 
the job is put into production. 

It is important that the chief inspector obtain from 
the customer full finishing specifications. ‘These would 
include information on the ultimate use of the cast- 
ing, tolerances, locating points, sequence of machining 
operations and other details. 

It often happens that castings are given unnecessar) 
finishing due to a lack of information concerning the 
requirements of the customer. If in doubt, the foundry 
should always consult with the customer and, if pos- 
sible, should obtain written confirmation to avoid any 
later misunderstanding. 


Hard Iron Cleaning 


Control of the finish on castings does not start in the 
hard iron cleaning department as many believe. It com- 
mences with the molder and much depends on the sand, 
the facing, the ramming, the pouring and many other 
considerations. With certain castings, gates must be 
knocked off hot and on many they can be so con- 
structed that the gates can be knocked off with a mini- 
mum amount of stock left for grinding. 

There is always considerable controvery rela- 
tive to the advantages of cleaning castings in the 
hard iron state, and there are good arguments for and 
against this practice. In a jobbing foundry with a wide 
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inspected, gaged and bagged in this department section. 


variety of castings requiring close tolerances, gauging, 
and an exceptionally good appearance, cleaning in the 
hard iron is essential. On long running jobs, after the 
foundry has produced many good castings with low 
scrap loss, cleaning of hard iron can be discontinued. 

Obviously, effective cleaning of hard iron depends on 
the proper choice of cleaning equipment. Improper 
equipment or careless handling will result in cracking 
and breaking of castings because of their brittleness at 
this stage of their manufacture. 


Hard Iron Inspection 


Another argument for cleaning hard iron results 
from the fact that many customers receive daily reports 
of good castings molded and plan their production 
schedules accordingly. If, subsequently, deliveries are 
delayed due to the scrapping of castings discovered de- 
fective only after they have gone through the anneal- 
ing process and other finishing operations, it tends to 
make the customer dissatisfied. Furthermore, the cost of 
all of the finishing operations on such castings is a 
complete loss to the foundry. 

Hard iron can be cleaned by tumbling, wire brush- 
ing, water, shot and sand blasting. The method which 
shows the lowest cost for the type of work being pro- 
duced should be the one selected. One method may 
prove more productive with higher equipment main- 
tenance and lower labor cost while another may be 
lower in maintenance and higher in labor cost. 

After castings have been cleaned, they are inspected 
and chipped in the hard iron inspection department. 
This function, in the opinion of the writer, is one of the 
most important of all finishing operations. The hard 
iron inspector must be familiar with defects such as 
slag holes, sand holes, cold shuts, misruns, shrinks, 


Light malleable castings are ground on stand grinder. 
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Light malleable iron castings are hand straightened, 








cracks, hot tears, roughness and other defects. He must 
be able to determine soundness of a casting by tapping 
it; must observe whether the correct cores have been 
used; must continually break castings to insure sound- 
ness; and know where to look for sub-surface gas holes. 

The pattern, molding and coremaking departments 
must be kept informed as to all defects which cause 
castings to be scrapped or which require extra finish- 
ing to salvage them. One method which has been found 
to be helpful has been to sort and lay out all scrap daily 
so that the molding and core room supervision (and the 
operators, if necessary) will have an opportunity to see 
and analyze it. 

Wherever casting sections will permit, fins and crack 
strips should be knocked off to keep down grinding and 
chipping costs. Excessive and misplaced gates and feed- 
ers require extra finishing and should be brought to 
the attention of the personnel concerned for study and 
correction. By careful vigilance, the hard iron inspec- 
tion department can be of great help to all departments. 

Grinding. Light gates, feeders and fins can be re 
moved by grinding in hard iron but there are cer- 
tain objections to this. These objections include low 
production, high grinding wheel costs, breakage haz- 
ards and grinding heat checks incident to the grinding 
of too large gates, feeders and fins. For that reason, mal- 
leable iron castings are usually ground after annealing. 


Determining Grinding Method 
There are many methods of grinding hard iron or 
soft iron. Different type fixtures, pressure bars and 
other considerations based on the design of the casting 
usually determine the best grinding method. 
Grinding machines, stand or swing, of proper speeds 
are most essential and they should be equipped with 
motors of ample horsepower so that there is no appreci- 
able deceleration even when pressure bars are used. 
To obtain best grinding wheel efficiency, recommended 
peripheral speeds should be maintained. 


Swing grinding does job on heavy malleable castings. 
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There are two types of wheels commonly used in 
malleable foundries. Both are tested by the wheel 
manufacturers at much hither speeds than are called 
for by state safety codes. —The recommended maximum 
speed of vitrified or low speed wheels is 6500 surface 
ft. per min., while that of the resinoid, bakelite and rub- 
ber high speed wheels is 9500 surface ft. per min. 

Low wheel costs and maximum production are ob- 
tained by maintaining these speeds as the wheels wear. 
This can be accomplished by an increase in the RPM 
as the wheel becomes smaller in circumference. Vari- 
able speed grinding machines are ideal, of course, but 
very good results may be had on other grinding 
machines by changing pulleys after about every four 
in. diameter of wheel wear, or by changing the wheels 
from one machine to another of higher spindle speed 
so that maximum surface speed can be maintained. 

In order to make a comparison between any two 
types of grinding wheels, the following information 
should be obtained from the operating data: 


Make of wheel; type of wheel; size of wheel; grade of 
wheel; price of wheel; number cubic inches available 
for use (full size until discarded); cost per cubic inch of 
wheel; diameter of wheel at start of test; diameter of 
wheel at end of test; cubic inches used on test; cost of 
wheel used on test; number of pieces ground; piece rate 
per hundred; earnings of operator per hour. 

A careful comparison of the cubic inches of wheel 
(or weight) used, operator earnings and other elements 
should determine which wheel would be most economi- 
cal. There are, of course, many variables, such as type of 
stand, grade of iron, whether or not pressure bars are 
used, and other considerations. 

In comparative tests of different wheels, the same 
type of casting and the same operator should be used. 
The amount of metal removed by weight is a further 
indication of wheel efficiency. Of course, proper safe- 
guards and dust removing equipment are important 
factors in any grinding department. 

Shearing. Gating removal by shearing is quite effec- 
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tive but usually is adaptable only where quantities are 
substantial and justify the cost of the fixtures involved. 
The size and location of gates are very important if 
shearing is contemplated and considerable attention 
should be given to the design of fixtures and shearing 
tools if this operation is to be successful. 

Ordinarily, less skill is required for this operation 
than for grinding and this may often be a determining 
factor. Iron recovery is also one of the advantages of 
the shearing operation. 

Chipping. Due to the design of certain castings, the 
gates, feeders, parting lines and other projections are 
located where they cannot be removed either by grind- 
ing or shearing. This entails a chipping operation 
which is expensive at best and everything possible 
should be done to hold it to the minimum. 


Skill and Equipment Required 


Chipping requires considerable skill and universal 
fixtures to hold the work in a given position are de- 
sirable. Air operated vises mounted on a suitable table 
are very generally used and a small, portable air- 
operated grinding wheel is an essential supplement to 
the chipping equipment. 

Soft Iron Cleaning. The cleaning of malleable iron 
in the soft, ductile state after annealing and after grind- 
ing is of utmost importance because in this operation 
all scale and sand adhering to the casting which might 
prove detrimental in subsequent machining or galvan- 
izing is removed. Modern methods permit castings to 
be cleaned so that they can be machined more efficiently 
with longer tool life and with some reduction in time 
necessary for subsequent cleaning incident to galvan- 
izing and plating. 

The equipment used for the cleaning of soft iron is 
generally the same as that mentioned in connection 
with hard iron cleaning. 

Straightening and Inspection. After cleaning, cast- 
ings are straightened and inspected. Soft, ductile mal- 
leable iron lends itself to hand or die straightening 
where a high degree of uniformity is desired. This 
quality permits close tolerance straightening and con- 
sequent reduction in casting finishing and machining 
operations. Today, hydraulic presses of large capacity 
with very efficient die equipment are performing coin- 
ing and pressing operations to tolerances previously 
deemed impossible. This has manifold advantages for 
the foundry and the purchaser of castings. 


Die Design and Construction 


An important corollary to all of this is the design 
and construction of dies which constitutes a compre- 
hensive technical subject in itself. No attempt will be 
made to cover this subject here except to say that it 
affords a wide field for engineering ingenuity and large 
potential savings. 

_ Other methods of straightening malleable castings 
include the use of slow speed presses without dies, hand 
straightening on the bench or plate with soft hammers, 
and drop hammer straightening. Every effort should 
be made to avoid hand straightening operations as 
these usually require skill and are slow and expensive. 

Obviously, straightening is closely related to the 
Packing of castings for annealing—the better they are 
packed, the less warpage to be corrected. Considerable 


APRIL, 1947 








Torsion test made on pearlitic malleable iron casting. 


straightening can be avoided by careful packing prior 
to the anneal although in some cases this consideration 
can be ignored and a properly constructed die de- 
pended upon to straighten all castings. 


Final Inspection 


The final operation in connection with’ finishing is 
a piece inspection for which carefully trained personnel 
is required. Certain imperfections which are not appa- 
rent in the earlier processing or as a result of that 
processing, such as cracks, bad grinding, shearing, chip- 
ping, improper straightening and cleaning, burnt cast- 
ings and metal defects should be detected at this point. 

In many cases, it is necessary to ream, broach, drill 
or perform certain tests and other simple operations 
just before this final inspection takes place. Here, 
again, is indicated the necessity for close liaison with 
the customer and a wide knowledge on the part of the in- 
spection department as to the customer’s requirements. 

Inspection as a function should be entirely divorced 
from any other operating functions and the chief in- 
spector should report to general management or to a 
general superintendent rather than be under the juris- 
diction of the foundry or finishing departments. 

This sets up a function which can be quite indepen- 
dent and impartial, both of which are essential in the 
inspection operation. 


Conclusion 


Malleable iron because of its toughness, ductility and 
extremely high machineability has a wide industrial 
use. This results in a great range of types and sizes of 
castings so that, particularly in the jobbing foundry, 
it is necessary to generalize on the subject of finishing 
operations. A study of each casting must be made to 
arrive at the best combination of finishing operations. 

There are no hard and fast methods which can be 
put down as being the best so all one can do is to hope 
that these thoughts and suggestions which are the re- 
sults of experience may be helpful to others. 
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AN APPLICATION in the plant with which the 
authors are associated requires a considerable number 
of medium to large sized molybdenum alloy castings 
which are made from either basic electric or basic 
open hearth steel. A brief comparison of basic elec- 
tric with basic open hearth steel castings follows. ‘The 
castings from basic electric steel usually have been 
made in the Schenectady foundry of the company. 
The castings from basic open hearth steel have been 
purchased from an outside vendor. 

The castings made in the foundry of this company 


Fig. 1—Basic open hearth molybdenum alloy cast steel. 
Heat treated at 1742 F; 2 per cent nital etch. 100. 


+ In a comparison of molybdenum alloy sand cast- 
ings of basic open hearth and basic electric 
steel, it was noted that the basic open hearth prod- 
uct had certain desirable metallurgical characteris- 
tics that were absent in the basic electric product 
made by the double slag process. Improvement in 
basic electric steel was accomplished by thorough 
boiling and the elimination of the reducing slag. 


have been of metal from a six-ton, Heroult-type, basic 
lined furnace. Charges have varied from 22,000 to 
30,000 lb. The steel making process used was the 
standard double-slag process in which a short boil 
was obtained lasting for probably 15 to 20 min, re- 
moving possibly 0.10 to 0.15 per cent carbon. 

The use of aluminum has been prohibited in the 
manufacture of the steel for these castings. ‘The heat- 
treatment applied consisted of a normalize and draw. 
An acicular structure of three to four ASTM grain 
size was desired. 

In routine checking of microstructures of attached 
test bars and in surveying the castings generally, the 
following was noted: 

a. The basic open hearth product invariably at- 
tained the desired grain size on being heat-treated at 
1742 F (950 C). Heat treating at 1922 F (1050 C) 
gave a proportionately larger grain. Figures | and 2 





Fig. 2—Basic open hearth molybdenum alloy cast steel. 
Heat treated at 1922 F; 2 per cent nital etch. X100. 
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Fig. 3—Basic electric molybdenum alloy cast steel pro- 
duced by double slag process—20-min boiling period. 
Heat treated at 1742 F; 2 per cent nital etch. X100. 


are typical microstructures of the open hearth steel. 

b. The basic electric product made by the double 
slag process, generally, was nonuniform and had a 
grain size much finer than was desired even when 
heat-treated at 1922 F (1050 C). Figures 3 and 4 are 
typical microstructures of this steel. 

c. Basic open hearth steel castings made in dry 
sand molds generally were quite free from pinholes. 
Basic electric steel castings, made under similar con- 
ditions, showed considerable tendency to form pin- 
holes. Since the castings from the two types of steel 
were made in different foundries, it is impossible to 
give any idea of the relative tendencies of the two 
metals to form pinholes. It is possible that mold con- 
ditions largely determined whether or not pinholes 
were produced. 

d. The analyses, in all cases considered, were simi- 
lar. A typical analysis is as follows: 


Element Per Cent 
Carbon 0.18 
Manganese 0.70 
Silicon 0.38 
Molybdenum 1.10 
Sulphur 0.015 
Phosphorus 0.020 


In order to minimize differences in microstructure 
resulting from differences in heat-treatment, all micro- 
structures referred to herein were obtained by heat- 
treating two-inch samples from test bars in a small 
laboratory furnace whose control couple was adjacent 
the samples treated. The holding time was six hours 
in all cases. The samples were furnace cooled at a 
Tate which was estimated to be equivalent to the air 
cooling of a large casting, or about 900 F (500 C) per 
hour through the critical. ‘ 
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Fig. 4—Basic electric molybdenum alloy cast steel pro- 
duced by double slag process—20-min boiling period. 
Heat treated at 1922 F; 2 per cent nital etch. X100. 


Improvement in the Double Siag Process. It was 
first thought that the desired microstructures might 
be obtained from basic electric steel castings if the 
boiling period were lengthened so as to be more com- 
parable to that of the basic open hearth. It was also 
thought that the reducing period should be as short 
as practicable to minimize pick-up of gases after the 
end of the boil. 

Accordingly, the following requirements were placed 
on the steel making process. 

a. The carbon in the charge should be 0.55 to 0.60 
per cent. 

b. The boiling period should be lengthened to 
approximately one hour, removing an estimated 0.40 
per cent carbon. 

c. The boil should be stopped when the carbon 
reaches a value equal to or only slightly below that 
desired in the finished product. 

d. Forty-five minutes should be ample time for the 
reducing period. 

Considerable improvement was noted in the basic 
electric product when the heats were boiled thor- 
oughly and finished quickly. The microstructures 
showed decidedly better grain growth (Fig. 5) and it 
appeared that pinholing was lessened. However, it 
may be seen by comparing Fig. 5 with Fig. 2 that the 
performance of the open hearth was not equalled. 

Single Slag Process. At this point it appeared that 
the possibilities for improvement of the double slag 
basic electric process had just about been exhausted 
without bringing the product to par with basic open 
hearth steel. 

The following reasoning was then developed with 
respect to basic electric stee] making. 
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a. The difference between basic electric and basic 
open hearth steel must be due to something beyond 
the elements normally measured by chemical analysis. 

b. The difference could be caused at least in part, 
by neutral or reducing gases residual in the bath after 
an insufficient boil or reabsorbed after the end of the 
boil. Of these gases, nitrogen is most likely the trouble 
maker. It has been used on occasion to promote fine 
grained structures in steel. Furthermore, there is con- 
siderable likelihood of nitrogen absorption during the 
reducing period. 

c. The apparently greater tendency of basic electric 
steel to pinholing could be due to greater quantities 
of hydrogen (and nitrogen) either residual in the bath 
after an insufficient boil or reabsorbed after the boil. 

d, The boiling period should be of sufficient dura- 
tion to eliminate residual neutral and reducing gases. 
Until it is possible to measure accurately gas concen- 
tration in molten metal this must of necessity be a 
cut-and-try procedure. 

e. Since gas elimination ceases with the end of the 
boil and since re-absorption can begin immediately, 
the reducing period offers an opportunity for increas- 
ing the gas content of the metal. 

f. The reducing period, save for the recovery of 
oxidizable alloys, performs no apparent useful func- 
tion in the manufacture of steel. 

g. If the reducing period were eliminated the re- 
sultant basic electric process can be quite similar to 
that of the basic open hearth. 

h. Some cost reduction can be accomplished by the 
elimination of the reducing period. 

As a result of the above reasoning the following 
basic electric steel making process was devised. This 


Fig. 5—Basic electric molybdenum alloy cast steel pro- 
duced by double slag process—60-min. boiling period. 
Heat treated at 1922 F; 2 per cent nital etch. X100. 





process should be classified as a single slag process in 
which the metal is tapped under an oxidizing slag. 

a. The heat should be boiled thoroughly for good 
elimination of neutral and reducing gases. For the 
particular application in mind, a boil of about one 
hour’s duration removing approximately 0.40 per cent 
carbon was thought necessary. 

b. The carbon in the charge should be 0.55 to 0.60 
per cent so that after the removal of 0.40 per cent, the 
concentration of that element should be approxi- 
mately that desired in the finished product. 

c. The boil should be blocked with 0.10 to 0.15 
per cent silicon as soon as the carbon concentration 
reaches the desired value. 

d. The manganese addition should be made imme- 
diately as low-carbon ferromanganese. 

e. Since the end of the boil generally finds the bath 
somewhat colder than desired, approximately five min- 
utes must be allowed for temperature adjustment. 
(Applying current after the end of the boil admittedly 
is against interest.) 

f. The final silicon addition should be made to the 
ladle. 

A number of molybdenum alloy steel heats pro- 
duced in the basic electric furnace by the single slag 
process brought out the following complaints. 

a. Since the usual fluidity measurements were not 
applicable, there was some confusion in judging tem- 
perature. It is believed that this complaint has been 
answered by the installation of an immersion thermo- 
couple for accurate temperature measurement. 

b. Erratic manganese recovery was experienced in 
heats whose boiling period was prolonged until the 
carbon value reached a low figure. 





Fig. 6—Basic electric molybdenum alloy cast steel pro- 
duced by single slag process—60-min boiling period. 
Heat treated at 1742 F; 2 per cent nital etch. X100. 
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Fig. 7—Basic electric molybdenum alloy cast steel pro- 
duced by single slag process—60-min boiling period. 
Heat treated at 1922 F; 2 per cent nital etch. X100. 


Figures 6 and 7 are photomicrographs of samples 
of steel produced by the single slag process in which 
a boiling period of one hour was used. Figure 8 is 
a photomicrograph of a sample from a heat which 
was boiled 15 to 20 min., but otherwise finished 
in the prescribed manner. It is evident that adequate 
boiling is necessary if full benefit is to be realized. 

No data of value was obtained as to the relative 
tendency to form pinholes of the steel produced by 
the single slag process. Attempts to determine gas con- 
tent, which should be a measure of the tendency of 
the metal to form pinholes, were not successful. The 
writers were further handicapped by the fact that 
there was no better definition of mold conditions than 
“dry sand” and “green sand.” 


Metal and Mold Standards 


In the absence of the use of aluminum, probably 
both metal and mold should subscribe to certain 
standards, if pinholing is to be avoided. The opinion 
is ventured that the single slag process should pro- 
duce steel of lower gas content than does the double 
slag process and hence the metal so produced should 
have less tendency to form pinholes. 

A large number of medium to mild carbon steel 
heats also were produced by the single slag process. 
In these heats the boil was limited to about half the 
time duration and carbon drop used in molybdenum 
alloy steel heats. An aluminum addition of 2 Ib per 
ton was made to the ladle about two minutes after 
pouring from the furnace was complete. Castings 
from these heats have caused no adverse comment 
and may therefore be considered satisfactory. 

The saving in time and electricity realized by the 


APRIL, 1947 














Fig. 8—Basic electric molybdenum alloy cast steel pro- 
duced by single slag process—20-min boiling period. 
Heat treated at 1922 F; 2 per cent nital etch. X100. 


elimination of the reducing period, obviously was the 
amount of each normally expended in the period. 

The following conclusions appear to be justified. 

a. The single slag process is capable of producing 
steel approaching the product of the open hearth in 
grain growth characteristics. 

b. The reducing period in the basic electric fur- 
nace performs no useful function in steel making 
except possibly that of recovering oxidizable alloys 
from the slag. 

c. Some reduction in the cost of a heat is accom- 
plished by the elimination of the reducing period. 

d. The single slag basic electric process is not a 
guarantee of freedom from pinholes if mold condi- 
tions are to be ignored. It is the opinion of the writers 
that this process produces metal of lower gas content 
than does the double slag process. How much lower 
is not known. 

e. Measurement of gases in liquid metals is neces- 
sary if the tendency of the metal to form pinholes is 
to be evaluated. 

f. This development is offered in its present stage 
of completion for the purpose of eliciting such criti- 
cism and suggestions as may be offered. 
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‘THE MAGNETIC PARTICLE INSPECTION METHOD has 
had over fifteen years of development and use during 
which time it has passed from an interesting laboratory 
novelty to a well recognized, highly useful and depend- 
able method of inspection. During the war years its 
use was greatly expanded, although this is equally true 
of every other useful testing and inspection method. 

War vs. Peacetime Inspection. The entire matter of 
inspection of materials received a tremendous emphasis 
during the war years. Perhaps the largest factor bring- 
ing about this emphasis was the great expansion of the 
aircraft industry. This industry long ago had, of neces- 
sity, set standards of quality that made rigid inspection 
of all kinds a prime requisite in the production of all 
structures and parts. However, this emphasis was also 
applied to all items produced for the Army and Navy— 
to Navy hulls, propulsion machinery, and ordnance— 
to Army trucks, tanks, and ordnance. 


High Quality Standards 


In the application of mass production methods to the 
construction of all of this war equipment, many large 
and small plants became acquainted with the highest 
quality standards and the most searching inspection 
methods. Many of these plants were previously engaged 
in other fields in which precision gages, magnetic in- 
spection, or X-ray had never been necessities. Conse- 
quently these plants and the executives and engineers 
who operated them became more inspection-conscious 
than they were before. 

In our present-day economy, with a demand for prod- 
ucts in general greater than most manufacturers can 
meet and materials difficult and sometimes impossible 
to obtain, the temptation is to use what comes to hand 
without looking too closely at quality. Inspection in 
many plants has, therefore, swung to the opposite end 
of the scale from where it was during the war. 

There are signs that in the near future, however, 
marketing conditions will again change, and high 
quality, to win and hold customers in a competitive 
field, will return as an important requirement, and the 
problem of how far to carry inspection and what meth- 
ods are justified will again come up for consideration. 

The inspection department of a plant, unless headed 
by a man who fully comprehends the broader relation- 
ship of inspection to the whole business of producing 
goods, is quite likely to look with favor on new tools 
and processes which will build up the importance of the 
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inspection function. But he may miss some of the im- 
plications of added inspection costs. 

It seems obvious that the extent to which inspection 
of any kind may properly be applied in the production 
of any article or material is a matter of a proper point 
of view and a proper understanding of what inspection 
may be expected to accomplish. 

All eyes are focused on this ultimate use to see 
whether the design, the materials, and the construction 
are satisfactory in the final analysis. How the product 
performs in service is the criterion of judgment of the 
effectiveness of design and construction. 

Purpose and Scope of Inspection. Inspection, there- 
fore, should insure that the product be as good as it 
need be to perform its function satisfactorily for a long 
period of time. In general, however, there is no par- 
ticular need that the materials, parts, or product as a 
whole be held to standards of quality any higher than 
required for such a performance. It is necessary, there- 
fore, to set up inspection procedures, as well as stand- 
ards of acceptance and rejection for the inspector to 
follow, which are based on a thorough understanding of 
what may be and what cannot be tolerated in the part 
or finished product. 

Whether or not a casting is defective and merits rejec- 
tion is, therefore, not necessarily a question alone of the 
presence or absence of such things as cracks or shrinkage 
or other abnormal conditions. The question rather is 
whether conditions which are present will actually 
affect the usefulness of the particular part. 


Defect Classification 


We should rather consider that such conditions do 
not constitute defects in the particular part unless they 
do affect the usefulness of that part. They may be blem- 
ishes, departures from perfection, but they may not be 
defects. Failure to appreciate this distinction has often 
led, in the application of such searching inspection as 
the magnetic particle method provides, to the rejection 
of much material. which was perfectly satisfactory for 
its intended use even though it contained conditions 
which for other purposes would constitute defects. 

From this point of view then, any inspection process 
should be justified by the particular results which it 
can produce to the end that the product be as good as 
need be. The product need not necessarily be better 
but certainly may be no worse than required by its par- 
ticular function and service. It is the responsibility of 
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the engineer or executive who decides on an inspection 
program to consider and judge his inspection proce- 
dures from some such point of view. 

Most foundrymen can cite one or more instances in 
their experience with magnetic particle inspection dur- 
ing the war where such principles were violated. Most 
of these could be set down to lack of experience and 
lack of knowledge, both on the part of the writer of the 
specifications and of the inspector who applied them. 
Yet in the majority of cases it is difficult to blame these 
people because in the urgency of war production there 
was a lack of time in which to acquire this experience 
and knowledge. 

The present period allows time to appraise all meth- 
ods and procedures, and inspection methods which will 
survive such scrutiny must be economically justified in 
every application. 

The magnetic particle method of inspection is no 
longer new or novel. It has been in use in hundreds of 
plants and in an extremely large variety of applications 
and the principles on which operation of the method 
depends are generally understood. However, the funda- 
mentals of the method will be reyiewed for the benefit 
of those not closely connected with its application so 
as to clarify the terms used and the procedures involved. 


Magnetic Particle Inspection Methods 

First, the method is a magnetic method and is, there- 
fore, applicable only to the detection of flaws in mate- 
rials which can be magnetized. This includes, of course, 
all iron and steel and many iron alloys, but does not 
include austenitic alloys of various compositions and 
naturally does not include non-ferrous materials such as 
aluminum, bronze, etc. 

The method depends for its operation on the fact 
that if a crack or crack-like discontinuity in a piece of 
magnetized material is so located as to be transverse to 
the direction of the magnetic field in the material, that 
field is distorted and the flux lines are crowded or de- 
flected around the ends of such a magnetic obstruction. 

If the obstruction lies near enough to the surface of 
the material, Fig. 1, some of these flux lines will be 
crowded outside the material itself, and a leakage field 
is produced at the surface at a point over the discon- 
tinuity. The nearer the discontinuity is to the surface, 
Fig. 2, the stronger is this leakage field, and if the dis- 
continuity actually breaks the surface as, for instance, 
a surface crack—the leakage field is quite strong and 
highly localized. 

If a powder—either dry or suspended in a liquid— 
consisting of fine particles of magnetic material, be 
applied over such a surface in the vicinity of such a 
leakage field, some of the powder will be attracted and 
held by the leakage field and thus set up a magnetically- 
held pattern outlining the discontinuity. 

The greater the obstruction in the magnetic path, the 
stronger the leakage fields. Sharp, deep cracks at right 
angles to the surface give the strongest patterns and 
large discontinuities below the surface, having a prin- 
cipal dimension at 90 degrees to the surface, are more 
favorable for the production of strong indications, Fig. 
3. Small defects, or defects of unfavorable shape, must 
be close to the surface to be found at all. 

Surface scratches or tool marks do not produce pat- 
terns except at very high levels of magnetization. 
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Two points are fundamental and at once apparent: 

1. Given a part containing discontinuities, it is 
necessary, in order to produce good leakage fields, to so 
magnetize the part that the resulting field will intercept 
the discontinuities, and 

2. The strength of the leakage field, and hence the 
strength of the powder pattern produced will vary with 
the intensity of the magnetization set up in the part. 

Magnetizing methods, therefore, must be understood 
since use of the wrong method may make the inspec- 
tion entirely unproductive, and it is also easy to see that 
any variation in technique that affects the strength of 
leakage fields produced will greatly affect the nature of 
the results obtained. 


Methods of Magnetization 

Magnetism of proper strength and direction for the 
part to be inspected can be induced in several ways. 
In the early days, portable electro-magnets were widely 
used as a source of magnetizing force. In the light of 
subsequent experience, this: method has been shown to 
be least effective, though still used under certain cir- 
cumstances. 

Coils into which parts are placed, or coils wound 
with flexible cables to suit the size and shape of the part 
are extensively used in many applications, but the 
direction of such fields is not easily controlled in odd 
shaped parts. Also, there is an excessive amount of 
general leakage field because the magnetizing force is 
external and the flux path is completed through the air 
outside the material in which the defect is sought. 

A much more effective method of magnetizing, when 
applicable, is to pass current directly through the entire 
part or structure or locally, as in fillets, by means of 
prod contacts applied to the surface, in a direction to set 
up fields favorable for the creation of maximum leak- 
age fields at defects, Fig. 4. By this procedure the 
external flux lines are kept to a minimum, as the field 





Fig. 1—Distortion of flux lines. Leakage field produced 
at surface at point over the subsurface discontinuity. 





Fig. 2—Surface discontinuity causes distortion of the 
flux lines and produces highly localized leakage field. 
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Fig. 3 (right) —Magnetic 
particle (dry powder) in- 
dication of crack in cast- 
ing. Fig. 4 (below)—T ypi- 
cal application of prod 
magnetization to casting. 


set up by the current flowing through the metal is to a 
large extent contained within the metal itself. The term 
circular magnetization is frequently applied to this 
method, though in irregular shapes the path of the field 
is certainly not circular. 

Since the direction of the field generated is always at 
90 degrees to the direction of the current, it is quite 
possible in most cases to set up a field by this method in 
a desired direction by properly locating contacts. 

The possibilities of varying the sensitivity of the 
method are numerous and complex. Obviously the 
stronger the magnetizing current, the stronger the field, 
and because of the magnetic behavior of materials, 
stronger fields always exist while the magnetizing cur- 
rent is flowing than after it is cut off. The residual field 
which a part retains is always only a fraction of that 
present while current is flowing. The residual field is 
also a function of the composition and hardness of the 
material, as well as of the amount of magnetizing 
current applied. 


Continuous Method 

For maximum sensitivity, therefore, it is evident that 
it is better to apply the magnetic powder simul- 
taneously with the flow of the magnetizing current to 
take advantage of the stronger field then existing. This 
is the so-called continuous method. 

Sensitivity may also be affected by the choice of mag- 
netizing current—whether alternating or direct. Alter- 
nating current, because of skin effect, magnetizes the 
surface layers of material more strongly than those 
deeper in the part. Direct current on the other hand, 
penetrates more deeply into the cross-section. 

For maximum sensitivity for the location of discon- 
tinuities lying below the surface, therefore, the continu- 
ous direct current method is the best. However, if 
interest lies only in surface cracks or discontinuities very 
close to the surface, alternating current is usually 
equally and sometimes more effective. 
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The term direct current is here applied to several 
types of single direction current. These are: 

1. Non-fluctuating direct current. 

2. Direct current with an initial surge of high cur- 
rent, quickly dropping down to a lower steady value. 

3. Full wave rectified AC which is a slightly pulsat- 
ing direct current. 

4. Half wave rectified AC which is a form of inter- 
mittent direct current with no current flowing between 
the pulses of current which occur at the A.C. line 
frequency. 

Direct current with surge generates an internal mag- 
netic field in the work of a higher level than is pro- 
duced if the metal is magnetized with the current rising 
to a steady level without the initial high surge. _ 

The illustration shows by means of a magnetizing 
curve how this occurs, Fig. 5. The advantage lies not 
alone in the fact that the magnetic field inside the part 
is stronger, since this result could be accomplished by 
merely increasing the amount of steady current em- 
ployed. The point is that the amount of external field 
due to the flow of current and consequently the amount 
of interference by this external field with the formation 
of powder patterns over defects, is less for the same 
magnetic level if the surge principle is employed. 

A much more recent development extends the benefit 
of this principle to the inspection of all types of steel 
including soft materials on which the surge principle 
is not particularly effective. This development is the use 
of half-wave rectified single phase alternating current 
instead of direct current from any source. 


Average Current 

This half-wave current, Fig. 6, consists of separate 
pulses of direct current with intervals during which no 
current at all is flowing. Each pulse lasts for one-half 
cycle and the peak current reached is the same as 
the peak of the single-phase alternating current which 
is being rectified. The average current, however, which 
is read on the meter is only about a third of this peak. 

Since power input and heating losses are more nearly 
a function of this average current, the system presents 
an advantage over direct current, alternating current, 
or full-wave-rectified alternating current in respect to 
size and cost of equipment necessary to produce com- 
parable inspection results. 

However, the magnetizing effect is determined by the 
peak value of the current and not by the average current 
or meter reading, and the result amounts to a high 
surge with each half-wave impulse. Thus with an 
average current of 400 amperes, there is a magnetizing 
effect equivalent to 1270 amperes. With this, results 
are comparable with, and in many applications con- 
siderably better as regards sensitivity, than those 
obtained with straight DC with surge, at 400 amperes 
steady current. 

In addition, considerable advantage arises from the 
fact that the intermittent nature of the half-wave rec- 
tified current improves mobility of the particles and, 
therefore, sensitivity of the inspection. Because of the 
numerous advantages of this technique this method is 
finding a wide application not only for casting inspec: 
tion, but for many other uses where maximum sensI- 
tivity is desired or specified. 

There is, however, a definite trend away from the 
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doctrine, except where required, which insisted that 
the highest possible sensitivity should always be em- 
ployed and that it was the business of the inspector to 
decide as to the significance of the conditions revealed. 

Even in the casting field it has been found that the 
great sensitivity of the methods being discussed is not 
always an advantage. An excellent example is taken 
from the welding industry. 

Many welds are designed with root openings or 
unfused root faces and the high sensitivity methods 
bring out indications of such root openings masking 
the presence of cracks lying near the surface. The illus- 
tration shows an instance of this sort. 

A remedy for such confusing results was offered by 
James W. Owens,! who suggested that alternating cur- 
rent might be used to supplement direct current for 
the purpose of gaining additional information regard- 
ing the nature and depth of the condition producing 
such indications, Fig. 7. Equipment is now available to 
provide at the operator’s option either AC or DC. 
Figure 8 illustration shows a portable unit from which 
both types of magnetizing current are available. 

Another factor affecting sensitivity is the nature and 
shape of particles composing the magnetic powder or 
suspension. Experience has shown that the coarser 
elongated particles of the dry powders are much more 
effective in creating readable patterns indicating the 
presence of deep-seated defects than are the very fine 
particles generally used in suspension in a liquid for 
the wet method. 

It would be possible to go further and discuss at great 
length the merits and limitations of various inspection 
techniques. However, in this paper, interest covers the 
entire subject of magnetic particle inspection and what 
its value may be in the foundry. 

Another trend which is important to the future appli- 
cation of this method is in the direction of high speed 
inspections, and semi-automatic to automatic inspec- 
tion equipment. Prior to the war, most installations of 
magnetic particle testing equipment consisted of a 
single unit which was expected to be as flexible as pos- 
sible so that all sizes and shapes of parts might be in- 
spected on a single machine. 


Special Inspection Units 

However, when large numbers of the same part are 
to be inspected, one machine may be kept busy continu- 
ously on this single job. A general purpose unit may 
not be well adapted to carry out such a particular 
inspection operation, and a special machine to do that 
particular job effectively would then be justified. 

Magnetic particle inspection can, therefore, be put 
into the production line as a process complete in itself. 
This may involve such steps as cleaning before inspec- 
tion, magnetizing, applying the magnetic particles, 
inspection, demagnetizing, and again cleaning before 
passing on to the next process, all on an automatic or 
semi-automatic basis. Such developments open fields of 
application for which the method had formerly been 
held useless because of lack of speed and consequent 
high cost. 

There are other encouraging and healthy trends 
today in the handling of these inspection tools which 
are the result of greater experience and better under- 
standing of the methods. There is a growing realization 
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Fig. 5—Magnetization curve; initial surge advantage. 
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Fig. 6—Current output curves showing (left) direct 
current with surge, and (right) half-wave current. 


that because of the wide variations in technique which 
are not only possible, but likely, to be used by various 
operators, results satisfactory from the point of view 
of each party interested in the inspection can be 
obtained only if the same techniques are used. 

There has been great activity in the past two or three 
years in the direction of setting up specifications or 
recommended practices to guide the use of this inspec- 
tion method. One such specification recently adopted as 
tentative by the ASTM relates to the use of the mag- . 
netic particle method in the inspection of castings. In 
addition to specifications such as these, many com- 
panies and government agencies have issued new or 
revised manuals setting forth the approved procedures 
for inspections involving their products or products in 
which they are interested. 


Contract Specifications 

The requirement for agreement between the cus- 
tomer and the supplier prior to a contract calling for 
magnetic particle inspection, which appears in the fol- 
lowing excerpt from ASTM Specification A272-44T, is 
an excellent step: 

“When in accordance with the requirements of the 
inquiry, contract, order, or specifications, castings are 
furnished subject to magnetic particle testing and 
inspection, the manufacturer and the purchaser shall 
be in agreement concerning the following: 

1. A statement in the inquiry or specifications that 
the castings are to be subjected to magnetic testing. 

2. The locations on the castings which are to be sub- 
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Fig. 7—Magnetic powder indication (DC) of non- 
relevant root opening. No pattern obtained with AC. 


jected to magnetic particle testing shall be clearly 
defined or described. 

3. The type, number, size, location, and orientation 
of cracks, hot tears, shrinkage cavities, or other defects 
that are to be considered injurious. 

4. The stage of manufacture at which the test shall 
be conducted, surface preparation of the castings, the 
method of magnetization, magnetic flux density or mag- 
netic force, field orientation, method of application of 
magnetic particles, demagnetization requirements, etc.” 

It is futile for the purchaser to specify magnetic par- 
ticle inspection in a contract unless he defines how the 
inspection shall be made and what shall be considered 
the basis for acceptable or unacceptable material. Like- 
wise, it is foolish for a foundry to accept such a contract 
unless these definitions are included. Merely to specify 
magnetic inspection for a part has no practical mean- 
ing, and would be the same as specifying a tensile test 
without setting the limits of strength required. 

Yet specifications of this type—of which there are 
many—are of little use in any specific case. They do little 
more than discuss in general terms the various methods 
which may be used, the various types of current, equip- 
ment, and powders or pastes. 

In the case of every individual foundry and every 
individual casting it is essential that the inspector or 
metallurgist, or whoever has supervision over the in- 
spection, be capable of setting up the exact procedure 
to be used. If correlation with customer requirements is 
necessary, he must be capable of discussing the inspec- 
tin problem with the customer to arrive at a mutually 
acceptable method and standard of acceptance. 

In the past, too much reliance has been placed on the 
ability and judgment of operators or inspectors who too 
often have been unequal to the task expected of them. 
General standards of acceptance and rejection appli- 
cable to large varieties of parts are impracticable. 

Many plants, however, have found it of tremendous 
value to undertake and*complete the often large task 
involved in setting up individual standards of proce- 
dure for magnetic particle inspection for each indi- 


108 


vidual part as well as defining precisely what indica- 
tions are acceptable and what are cause for rejection. 

A final point of importance in the continuing de- 
velopment of magnetic particle inspection is the gen- 
eral recognition of the need for better interpretation 
and evaluation of the results obtained. 

The concept that a defect is only a defect when it 
affects the usability of the particular part in which it 
occurs is one that has been slow in gaining general 
recognition. This is true as far as interpreting the results 
of magnetic particle inspection is concerned, and yet 
this concept seems so fundamental that it is difficult to 
understand why it was not recognized long ago. 

With such an understanding of its proper applica- 
tion, the magnetic particle method can be expected to 
serve industry more effectively and maintain a per- 
manent place as a method of test with a well established 
field of application. 

In the foundry, magnetic particle inspection is used 
to examine castings for hot tears, shrinks, shrinkage 
porosity, thermal cracks, blowholes, cold shuts, and slag 
and sand inclusions. Unfused chaplets and chills also 
may be located. 

The purposes and stages of production for which the 
method is used in the foundry may be broadly stated: 

1. As an aid in developing molding and pouring 
technique. 

2. As an aid in developing cleaning and foundry 
processing practices. 

3. As an aid in production control. 

4. Asan aid in repair of defects. 

5. Asan aid in final inspection for defects. 

These five foundry uses for magnetic particle inspec- 
tion are discussed in the following: 

1. As an aid in developing molding and pouring 
technique. The determination of the general quality of 
a casting of new design is rapidly made by magnetic 
particle inspection. Location and size of gates, risers, 
and chills, proper preparation of sand and cores, proper 
temperature of metal poured, all may affect casting 
quality and cause cracks, hot tears, shrinkage, etc. If 
detected in the first of a run of castings, these variables 
may be changed to eliminate defects before the pattern 
is put into production. 


Co-operation Reduces Cost 

In addition, important increase in yield is possible. 
In one foundry, sound castings being produced with a 
certain number and size of risers were poured with 
fewer and smaller risers until this method of inspection 
detected shrinkage. The risers were then increased in 
size slightly to give sufficient metal. The pounds poured 
compared with the weight of cleaned castings was de- 
creased considerably, showing an important cost reduc- 
tion through intelligent co-operation between the pro- 
duction superintendent and the chief inspector. 

Thompson Vann and Dunlap McCauley? have stated 
that magnetic particle inspection is one of the more 
popular methods of inspection and perhaps the most 
effective in its application to a production line in 4 
ferrous foundry. They say that their first use of mag- 
netic particle inspection was to detect defects in cast 
steel tank bogie wheels. It was soon evident to them that 
casting procedures could be studied quickly and effici- 
ently by this method, and adjustments made promptly. 
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Vann and McCauley state: ‘‘Magnetic particle inspec- 
tion has proven a valuable tool in the authors’ plant. 
All special products are either 100 per cent magneti- 
cally inspected or spot checked at frequent intervals. 
Magnetic particle, radiograph, macroetch, and pressure 
tests are all used in routine inspection .. . 

“Cast steel tubing was produced and fabricated for 
stern tubes for cargo ships. 

“Several defects due to incorrect casting procedure 
were found with the aid of magnetic inspection. Pour- 
ing temperatures and times were found to be of major 
importance in controlling the quality of these tubes. 

“Magnetic inspection was used in the development of 
centrifugally cast fly wheels for tank motors. . . . In the 
casting, shrinkage running radially from the center 
towards the outside diameter was experienced. This 
was eliminated by changing the thickness to obtain 
directional solidification. 

“Tiller brake quadrants for LSM craft, weighing 
about 900 pounds, are representative of static castings. 
Magnetic inspection was used in a study of the gates 
and risers and their effect on casting soundness.” 

2. As an aid in developing cleaning and foundry 
processing practices. In addition to molding and pour- 
ing a casting the foundry must shake out, clean, and 
frequently perform operations such as tumbling, sand- 
blasting, grinding, chipping, annealing, welding, and 
other operations to condition properly the raw casting 
for acceptance and use by the customer. 


Conditioning Operations Important 

Many times a sound casting as poured is found defec- 
tive at time of shipment due to improper performance 
for some of these conditioning operations. 

Magnetic particle inspection is often used with much 
profit in preventing such losses. 

As an example, inspection was made of some lots of 
several hundred castings passing through the operations 
of (1) gate and core removal, (2) sand blast, (3) grind 
rough edges, (4) anneal, (5) chip and polish. Twenty- 
seven per cent of the finished castings had been rejected 
by the customer because of cracks which were large and 
detrimental to the use of the casting. 

These lots of castings were inspected after each indi- 
vidual operation. Cracks were found in a large per- 
centage after the grinding operation, though these 
cracks were small—much smaller than those causing 
rejection by the customer. Due to rough handling and 
shipping these small cracks grew to appreciable size. 

The important thing was that the source of that par- 
ticular trouble was rapidly found. The grinding opera- 
tion was corrected so as not to produce the small stress 
raisers and rejection dropped 95 per cent. 

3. As an aid in production control. When produc- 
tion procedures have been proven practical it is stil] 
necessary to control that production to determine that 
those procedures are not changed to the detriment of 
the casting. Production men are interested in periodic 
inspection to insure that control. 

This is not the place to go into detail on the statistical 
control methods but every foundryman should learn 
about them. They reduce drastically the amount of 
inspection required yet provide commercially accurate 
reliability for the entire production. 

For example, it might be decided that five per eent 
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defectives could be expected in a certain type of casting 
and the cost of such borne by the foundry. A proper 
number of random samples would be chosen from the 
production each day and inspected and a chart kept of 
the actual per cent defective. If the quality remained in 
control, that is, within the established limits, the con- 
trol chart would show the uniformly high quality of 
the product. If it went out of control, 100 per cent 
inspection could be immediately started, the trouble 
found, and corrective measures taken. 

Magnetic particle inspection is efficient for this use 
because of its flexibility and speed. 

4. As an aid in the repair of defects. Magnetic par- 
ticle inspection is valuable not only in the location of 
the defect but is at its best in controlling the repair 
procedure. The following routine is standard proce- 
dure in many foundries. 

1. The defective area is chipped out with an air 
hammer or melted out by flame gouging. 

2. The chipping is checked by the prod method to 
determine when the crack has been completely re- 
moved. 

3. The repair is made by arc welding. 

4. The weld is ground smooth. 

5. The welded area is inspected with prods to check 
the soundness of the weld. 

In Paul Ffield’s* paper this subject is commented 
upon as follows: . 

“For sound repair welds it is necessary to remove all 
traces of cracks or other significant defects. Frequent 
magnetic powder check during excavation will insure 
this with a minimum loss of time and with the removal 
of a minimum amount of metal. Experience shows that 
it is more reliable than acid etching when excavating 
cracks, and, with an experienced operator, just as reli- 
able when excavating shrinkage or sand.” 

5. As an aid in the final inspection for defects. It is 
not considered that it is within the scope of this paper 
to go into detail on this subject. Much work has been 
done and several excellent papers written on this gen- 


Fig. 8—Portable magnetic particle testing unit provid- 
ing AC and DC magnetization at operator's option. 








eral application—its advantages, its limitations, the 
various methods, the necessity for experience and train- 
ing of inspectors. 

However, in the opinion of the author, two phases 
of the use of magnetic particle inspection which have 
previously been mentioned in the excellent papers 
quoted before bear repeating. Their importance for 
inclusion here is due to their effects upon the reduced 
cost of inspection as a whole. 

The first is the use of production types of equipment 
mentioned earlier in this paper. In the inspection of 
small and medium sized castings produced in quantity, 
it is frequently true that the cost of handling the pieces, 
the magnetizing and applying of the particles takes 
appreciably more time than the inspection. Frequently 
these operations can be mechanized, and greater effort 
to do so will be well rewarded in lower costs. 


Special Purpose Units 

Several years ago a specially designed unit was made 
for the aircraft engine manufacturers for the pur- 
pose of inspecting cylinder barrels. Although most of 
them were made from forgings, the Ford Motor Co. was 
successful in making them from steel castings, and this 
type of unit was of considerable assistance in the deter- 
mination of the proper amount of extra stock on the 
outside surface and the extra length necessary to pour 
a sound casting. 

The unit has also been used for other cylindrical 
shaped castings in production. It magnetizes in both 
directions, and two men can completely inspect for 
defects in all directions at the average rate of around 
100 pieces per hr. 

Crankshafts which are frequently cast are large and 
heavy for manual handling and are made in quantities. 
A large magnetic particle inspection unit was built to 
perform all operations except the visual examination 
automatically. The shaft is placed on the conveyor 
chains and carried along by an intermittent hydraulic 
drive. Its first stop is under the hood on the left, where 
it is magnetized either in a coil or by passing current 
through the shaft, and at the same time the wet bath 
is applied to the casting. 


Demagnetizing and Washing 

The next stop is at the inspector’s station where the 
shaft is examined. The carriers on the conveyor are 
rollers so that the inspector can rotate the shaft easily. 
The third stop carries the shaft into the hood at the 
right and it is there demagnetized by reducing and 
lowering the AC current flowing though the demag- 
netizing coil. The shaft then passes out of the demagne- 
tizing coil through a spray to wash off the inspection 
bath and stops at the end of the unit for removal by 
overhead hoist. 

The speed is adjustable, depending upon the inspec- 
tion time necessary, but averages 60 per hr. for large 
truck engine shafts. 

These two examples demonstrate the possibility of 
increasing the speed of inspection and greatly decreas- 
ing the amount of labor required. Also important is 
the fact that inspection keeps up with production 
enabling the production of defective parts to be stopped 
before a large backlog has been made. 

The second point is that of the correlation of mag- 
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netic particle inspection with radiography so well 
expressed by Ffield as follows: 

“A useful way of using magnetic powder inspection 
is to make it complement radiographic inspection. For 
example, if in the radiographic inspection of a series 
of identical castings it is found that some are defective 
in the same area, a standard often can be created for 
this location. Areas which have been radiographed are 
also inspected by magnetic powder. 

“The powder pattern is compared with the radio- 
graphic image and the relationship between each 
method of test established as a standard for the area 
under consideration. Subsequent castings then may be 
magnetically inspected instead of radiographed in this 
area, at a considerable saving in time. An advantage of 
this form of inspection is that it enables the operator 
to gain experience in the evaluation of magnetic powder 
indications. 

“The foregoing method is particularly useful when 
shrinkage must be located and evaluated. If shrinkage 
is present in a specified area, it usually will recur in 
exact locations and assume the same general contour in 
each succeeding casting, thus establishing the shape and 
location of the magnetic powder pattern. 

“The method is useful, too, for other defects. For 
example, the design of a casting may be such that a cer- 
tain area is prone to trap sand, the presence or freedom 
from which sometimes may be rapidly established by 
magnetic powder inpection after the reliability of the 
technique has been established for that area with the 
aid of radiography. 

“In the case of castings which are being radiographic. 
ally inspected, the foundry can save considerable time 
and unnecessary work if the surface defects are located 
by an ‘all-over’ magnetic powder inspection. The time 
consumed for such a test would be only a few minutes 
from start to finish, and the inspecting personnel is 
assured that most of the surface defects and many sub- 
surface discontinuities have been located.” 

The proper use of the magnetic particle method 
along with other non-destructive test methods now 
used may well have an important effect on the design 
of metallic parts in machines in the future. Under the 
development of present day techniques the old factor 
of safety method of design is gradually giving way to 
more confident and effective utilization of a higher 
proportion of the strength of structural materials. 

As is always the case, an improvement in tools is 
reflected in an improved product, but to derive full 
benefit from an improved tool requires skill and experi- 
ence, which can only be obtained by a period of training 
and experiment. The past ten years has been such a 
period for the magnetic particle inspection method, 
and it is expected to be applied to future problems 
more intelligently than has often been the case in the 
past. 
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GUN METAL CASTINGS 


William H. Baer 
Non-Ferrous Section 

Naval Research Laboratory 
Washington, D. C. 


IN RECENT YEARS much attention has been de- 
voted to the radiography of steel and aluminum cast- 
ings while little progress has been reported on the 
radiography of bronze castings. The radiographic 
standards for steel and aluminum castings have not only 
contributed to increased safety, higher quality and 
fewer rejects, but have also caused the respective found- 
ries to learn more about the foundry practice by which 
high quality may be secured. 

The radiography of bronze castings has been neg- 
lected, probably, because a large proportion of bronze 
castings require a pressure test. The pressure test, how- 
ever, may be very deceiving as to the true quality of the 
metal. It yields no information concerning the metal 
below the thin skin of the casting which may be re- 
moved by abrasion, corrosion, machining or drilling. 

The pressure test is limited in pressure and time of 
application. There is no provision for sudden over- 
loads caused by water-hammer or the slow, continued 
penetration of corroding solutions in service. It is not 
surprising that many castings which pass rigid inspec- 
tion tests still fail by leakage after only two or three 
years in service. 

For these reasons there is a definite need to supple- 
ment the pressure test with a more discriminating 
method of testing. The fact that a casting leaks should 
be supplemented by knowledge of the cause of the 
leakage. Knowing this, the foundry engineer may make 
appropriate changes in melting, molding or casting 
practice in the particular foundry. 

The Navy recognized the importance of radiography 


Fig. 1 (below) —Casting plan of plate. Fig. 2 (right) — 


Radiograph section (center portion) taken from radio- 


graph of entire plate. Casting made as shown in Fig. 1. 
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of steel castings in 1942 when the “Radiographic Stand- 
ards for Steel Castings” were released by the Navy De- 
partment. These standards have been of great war- 
time value to industry in general as well as to the com- 
panies working specifically on naval construction. 
Once the inspector has a clear mental picture of the 
standards, it is necessary only occasionally for him to 
refresh his memory. 

Radiographic standards for aluminum casting were 
developed shortly after the steel standards. This work 
was done largely by the Army Air Corps.? These stand- 
ards have proven beneficial to users as well as manufac- 
turers of aluminum castings. The user is assured of 





























castings of good mechanical properties and the manu- 
facturer, when he has pointed out to him specific types 
of defects, may more readily correct that part of his 
foundry practice shown to be at fault. The net effect of 
radiographic standards has been an increase in pro- 
duction of castings of good quality. 

It is now time for the bronze foundries to recognize 
the advantage of radiographic inspection, if not for all 
castings, at least for selected castings and pilot castings. 
Several large manufacturing companies producing 
bronze castings have set up company standards for their 
own use. In general these standards consist of typical 
radiographs of castings, more or less arbitrarily desig- 
nated as to quality on the basis of the radiographs. 
The standards usually have three very broad classifica- 
tions. These classifications are: satisfactory, borderline 
and unsatisfactory. 

The various company standards suffer from the com- 
mon fault of being based on such a variety of sizes and 
shapes of specific castings that the radiographic stand- 
ards find limited use outside the particular fields of op- 
eration of the respective companies. At the present 
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Fig. 3—Sketch showing dimensions of plate with re- 
versed horn gate. Fig. 4—Spongy shrinkage; no riser. 
Unless otherwise stated, all plates cast horizontally. 
Fig. 5A—Spongy shrinkage. Riser 4 in. diameter and 2 
in. high in center of plate. Fig. 5B—Spongy shrinkage. 


Riser 3 in. diameter and 4 in. high in center of plate. 


time variations exist in the definitions of the terms 
“satisfactory” and “unsatisfactory” in the various speci- 
fications of quality of bronze castings. 

The purpose of the present work is to identity vari- 
ous typical defects in gun metal by means of radio- 
graphs. More than one hundred gun metal plates 8 x 6 x 
1 in. of nominal composition 88 per cent copper, 8 per 
cent tin and 4 per cent zinc were cast under carefully 
controlled conditions so as to produce the defects. Com- 
plete records of the melting and molding practice were 
kept to facilitate the reproduction of the defects when 
required. The defects included distributed shrinkage, 
hot tears, sand and slag inclusions and gas porosity. 

No attempt was made in the present investigation to 
evaluate the seriousness of the defects or to place them 
in a scale of merit. The investigation was confined to 
the correlation of defects with foundry practice leaving 
for future work pressure testing of plates, micro-radio- 
graphs, fracturing and other destructive tests. 


Experimental Procedure 


The bronze was melted either in a lift coil induction 
furnace or in a gas fired furnace. The materials used 
consisted of Grade A copper, Straits tin and Horsehead 
zinc. Clay-graphite crucibles were used for all heats. 
The copper was melted down under a light charcoal 
cover and when molten, the tin was added followed by 
the zinc. When the temperature of the melt was 1150 C 
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_ (2100 F), two ounces of phosphor-copper per 100 
Ib were added. The crucible was then removed from 

the furnace, the charcoal skimmed from the melt and 

the castings poured at 1150 C (2100 F). 

The sand used for making most of the molds was 
No. 00 Albany, faced with a dry graphite wash. Some 
' of the molds, especially those made to produce tears, 
were made with a synthetic sand because of its greater 
strength. 

The radiographs were taken with 220 kv and ten 
milliamperes with an exposure time of five minutes and 
a 36 in. target-to-film distance. A lead filter 0.03 in. in 
thickness was used at the source and lead intensifying 
» screens 0.005 in. in thickness were placed on both sides 
_ of the film. Eastman type F x-ray film was selected on 
- account of its widespread use and fine grain size. The 
_ density of the radiograph was kept as close to 1.25 as 
_ possible; a stepped penetrameter of gun metal of 2, 4 
and 6 per cent sensitivity was used. 

Radiographically Sound Bronze—Preliminary In- 
vestigattion—Although flat plates of gun metal may be 
difficult to feed, there are several methods by which 
plates of good quality may be cast either horizontally 
or vertically. If good directional solidification is pro- 
vided by the use of chills, padding or insulation, good 
results will be obtained. A method of casting a plate 
in a vertical position in the mold is shown in Fig. 1. 
The size of the pencil gates is such that little splashing 
and a minimum of turbulence takes place. At the same 
time the pencil gates are of sufficient size that feeding 
is permitted at the proper time. 

















ie The chills along the edges of a plate of this size are 

A essential in promoting directional solidification. Al- 
though the dimensions of this plate (8 x 14x 1 in.) are 

: considerably larger than the dimensions of the plate 

(8x 6x1 in.) used in the major portion of the investi- 
gation, it is seen in Fig. 2 that larger size has not proved 

1s detrimental to the production of a sound casting be- 
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cause the principles of good directional solidification 
could be followed. 

Defects in Bronze Castings. In common with other 
alloys having wide solidification ranges, tin bronze is 
subject to spongy shrinkage when it is not adequately 
fed. In order to produce conditions favorable for this 
defect a bronze plate was cast as shown in Fig. 3 with 
the reversed horn gate entering at the center of the 
plate. The severity of the defect was controlled by 
placing risers of various sizes just above the gate. 


Riser Factor in Shrinkage 


Figures 4 and 5a show that the riser often may be 
an important factor in determining the extent of the 
shrinkage. In fact, with no riser whatever this plate 
has a uniformly distributed shrinkage. As shown in 
Fig. 5b, the riser may cause the shrinkage to become 
more concentrated. 

The weak skin strength of the bronze gave some dif- 
ficulty in artificially producing the concentrated type 
of spongy shrinkage. In castings made in a horizontal 
position in the mold, the surface of the casting had a 
tendency to be caved in by atmospheric pressure over 
the positions in the plate where the shrinkage was in- 
tended, to occur. 

This difficulty was not so serious when the plate was 
cast vertically as shown in Fig. 6. With no risers and 
chills one-eighth inch in thickness placed along the 
edges, the plate was made to solidify without the bene- 
fit of proper directional solidification. ‘The skin of the 
casting did not cave inward under atmospheric pres- 
sure in spite of the concentrated type of spongy shrink- 
age at the center of the plate, Fig. 7, the last portion of 
the casting to solidify. The chills had a strong influence 
in causing the shrinkage to be concentrated. 

The casting, made exactly the same as in Fig. 6 ex- 
cept for the omission of the chills, had “lacy” and in- 
terconnecting shrinkage which appeared to follow the 









Fig. 9—Sketch showing 
plate dimensions, riser 
and core sand strainer. 


Fig. 10—Radiograph 
showing piping shrink; 
vertically-cast plate. 


Fig. 11—Cross-sectional sketch of the hot-tear test cast- 
ing showing chills, steel rods and dimensions. 


Fig. 12—Photograph showing the hot-tear test casting 
with the risers and steel reinforcing rods in position. 
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outline of the grain boundaries as shown in Fig. 8. 
This is one of the worst types of shrinkage from the 
standpoint of pressure tightness. 

A special form of concentrated shrinkage, often asso- 
ciated with ingates of improper dimensions, is called 
“piping” shrinkage. As shown in Fig. 10, the channels 
between the dendrites of the casting have a character- 
istic tuberous appearance. 


Bronze Gates 

This failure is by no means restricted to the pencil 
gates which were selected to illustrate this type of 
failure. Whenever bronze is gated directly into the 
casting, such as in Fig. 9, rather than into the riser, 
there is danger from “piping” shrinkage. 

The form taken by various defects is greatly in- 
fluenced, not only by the positions of the gates and 
risers, but by the contraction of the solidified cast- 














ing and the resistance offered by the mold to this con- 
traction. When the mold hot strength is too high, the 
casting will be pulled apart by its own internal stresses 
during solidification. 

A mold reinforced with steel rods was made as shown 
in Fig. 11 in order to produce hot tears in the gun 
metal plates. The crack was made to occur in the 
center of the plate by keeping this portion of the cast- 
ing at elevated temperature (in the hot short range) 
while the remainder of the casting was rapidly cool- 
ing to a lower temperature. The gates at the center of 
the casting also served as risers, thus promoting the 
desired gradient of temperature. 


Distance Between Flanges 


The severity of the hot tear was strongly influenced 
by the length of the yokes between the flanges. Con- 
siderable difficulty was encountered in preventing dis- 
tributed shrinkage occurring adjacent to the hot tear. 
The hot tears shown in Figs. 12, 13 and 14 are trans- 
verse to the direction of applied stress. 

Most of the preceding heats were melted under 
identical conditions. The defects, therefore, may be re- 
lated directly to gating, risering and molding practice. 
Quite a different situation exists when the metal is 
supersaturated with gases which have been dissolved 
during the melting process. The radiograph in Fig. 
15 presents the mottled appearance which is character- 
istic of bronzes which have distributed gas porosity. 
This particular metal was produced in a gas fired fur- 
nace with a reducing atmosphere (no cover or flux) 
and was not deoxidized with phosphor copper before 
the pouring of the casting. 

To produce gas porosity artificially, it is necessary 
to add a suitable combination of reactive compounds 
to the metal or mold. Such compounds include the fol- 
lowing: copper oxide, hydrides of low temperature of 
decomposition, hydrocarbons such as linseed oil and 








excessive moisture. The finely distributed gas porosity 
shown in Fig. 16 was caused by five grams of calcium 
hydride sprinkled on the bottom of the mold. Best 
results were obtained when a steel plate ;4x6x8 in. 
was placed on the bottom of the mold to prevent the 
hydrogen from escaping. 

Quite different from the various types of shrinkage 
and gas porosity which are somewhat dependent on 
the characteristics of the metal,-are the inclusions pro- 
duced by sand being washed from the mold. These 
inclusions present a similar appearance in all metals, 
being of identical material and of common origin. 
Figure 17 is an example of sand inclusions. A closely 
associated type of inclusion is seen in Fig. 18 which il- 
lustrates dross inclusions. In both instances about 
equal quantities of sand or dross were admitted to the 
mold by addition of the materials to the stream of 
molten metal. Castings with inadequate gating sys- 
tems and few risers are likely to have these sand and 
dross inclusion defects. 






















Shrinkage Factors 


The results of the shrinkage study show that the 
extent and type of the shrinkage depends on the gat- 
ing, risering and chilling of the casting. Optimum 
height and diameter of risers are necessary for sound 
plates. Concentrated shrinkage in bronze is produced 
when the risers are too small in diameter and too high 
which causes them to freeze first and withdraw metal 
from the casting. Concentrated shrinkage also occurs 
when chills are placed along the narrow edges of the 
plate. Without either chills or risers the shrinkage 
tends to be dispersed. 






Fig. 13—Dispersed spongy shrinkage with severe hot 
tear. Fig. 14—Hot tear with shrinkage at a minimum. 
Fig. 15—Gas porosity combined with spongy shrinkage. 









Fig. 16—Gas porosity with some shrinkage. Fig. 17— 
Sand inclusions shown in this radiograph. Fig. 18— 
Dross inclusions in vertically-cast plate; no riser used. 


It is believed that the control of the shrinkage is al- 
so closely related to melting practice. Optimum dimen- 
sions of risers, even for the same plate could conceivably 
be much different if the plate were melted or poured 
with other procedures. 

Hot tears occur less frequently in bronze castings of 
small size and considerable difficulty was encountered 
before the plate finally was torn apart. An idea of the 
stresses in the casting may be gained from the fact that 
the steel bars shown in Fig. 11 were frequently bent 
with deflections of 14 in. at the center, especially when 
the casting did not tear. This makes it easy to under- 
stand why the collapsibility of cores is so important in 
the production of sound castings. 

Gas porosity was produced (1) by poor melting prac- 
tice, (2) by additions to the melt which produce the 
same dissolved gases as bad melting practice and (3) 
by additions of materials to the mold cavity which give 
off the same gases as many molding materials. The 
gas porosity was shown to increase when a ; in. thick 
steel plate was placed on the bottom of the mold cav- 
ity. Low permeability of sand evidently increases the 
danger from gassy metal. 

It is very evident that these experiments, while serv- 
ing the purpose of producing radiographs, also point 
out many reasons why the effects of gas contamination 
may be so difficult to correct in the foundry: the melt- 
ing, molding or the use of mold washes under some con- 
ditions may be the responsible factor. 


Summary and Conclusions 
Defects in bronze castings may be reproduced arti- 
ficially in controlled amounts provided the foundry 
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practice is carefully and thoroughly controlled. 

The defects observed in radiographs of bronze cast- 
ings are directly related to the foundry practice. This 
has been shown by correlations of the observed defects 
with melting and molding practice on more than 100 
bronze plates. Only a few of the common, representa- 
tive defects have been included in this discussion. In- 
cluded among these common defects are distributed 
shrinkage, hot tears, sand and slag inclusions and gas 
porosity. Complete records of melting and molding 
practice were kept to facilitate correlation of defects 
with foundry practice. 

Characteristic differences have been observed be- 
tween gas porosity and distributed shrinkage. ‘The gas 
porosity as exemplified by Fig. 15 tends to be evenly 
distributed and causes a hazy, indefinite appearance 
as if the film had been partially fogged before it had 
been used. This is considerably different from distrib- 
uted shrinkage which, although spread over the cen- 
tral region of the plate, still has limits beyond which it 
does not occur to any great extent. 

Defects such as gas porosity, shrinkage, blowholes, 
tears and dross often are difficult to recognize because 
they may not occur alone or in great quantity. 
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DuRING THE LAST DECADE the foundry industry 
has become more and more laboratory conscious. Be- 
cause of this, smaller foundries are contemplating the 
installation of foundry sand laboratories for control 
and research purposes. It is the intent of this paper to 
outline briefly the organization of such a laboratory. 

Strictly speaking, the foundry sand laboratory does 
not include the chemical laboratory, metallurgical lab- 
oratory or x-ray laboratory. These departments, which 
deal directly with semi-finished manufactured goods 
may be considered as “engineering inspection stations” 
for the foundry products. 

For example, the chemical laboratory performs rou- 
tine analysis on drillings or other types of samples 
secured from incoming ingot, remelted metal, and the 
outgoing casting; the metallurgical laboratory analyzes 
and controls grain size, alloying elements, type of heat 
treatment and other physical aspects of the final foundry 
castings; the x-ray laboratory devotes its time to the 
inspection of outgoing castings and the development 
of gating and risering techniques. 


Laboratory mixer used for experimental mixtures, a 
replica of the 3000-lb mixers employed in foundries. 
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The foundry sand laboratory, on the other hand, 
usually works with expendable materials that are used 
during fabrication of the semifinished product. This 
laboratory controls and experiments with the sands, 
binders, mixtures and their treatments; the best method 
of baking, ramming and treating the cores for the 
castings; the use and application of different types of 
washes; the venting of the molds and other functions. 

The foundry sand laboratory usually does not deal 
directly with the finished product. It only controls the 
modes and practices of manufacturing the product. 

Why is a foundry sand laboratory necessary if its 
functions are only indirectly connected with the final 
casting? There are perhaps eleven significant points 
which must be considered: 

1. To control the uniformity of the product. The 
reputation of any organization is based not only upon 
what it produces but also how uniform is its product. 
Uniformity together with inherently high quality can 
be obtained only through vigilant control. A few non- 
uniform castings in the hands of such meticulous con- 


A gas-fired oven, equipped with automatic temperature 
recording apparatus, used to bake experimental cores. 














sumers as the automotive or aircraft industries may 
easily spell doom for the small foundry. 

2. Control of manufacturing process. In addition to 
controlling raw materials to achieve uniformity of a 
product it is necessary to control the method by which 
the product is made. Has there ever been a foundry in 
which scrap castings continue to recur despite the fact 
that “we have not changed a single thing?” This famil- 
iar phrase probably will continue to be quoted ad 
infinitum, but a foundry sand laboratory will aid in 
alleviating this condition. 

8. Toimprove products and practices. Improvement 
means not only higher quality but a better method of 
producing the final product. The foundry sand labora- 
tory has access to the newest methods of manufacture 
(through current technical literature) and should have 
the time to experiment with them. 

4. To control the expendable molding materials. 
Although the chemical and metallurgical laboratories 
control the incoming materials which finally find their 
way into the finished casting (i.e., the metal itself), the 
foundry sand laboratory accepts or rejects such mater- 
ials as sand, core oil, cereal binder, bentonite and other 
clays, pastes, silica flour, core washes, graphite, talc, 
plumbago, inhibitors, caulking compounds, partings, 
ladle washes, seacoal, blacking, etc. 

All of these ingredients are used in manufacturing 
castings, yet not one of them leaves the foundry. Chemi- 
cal analyses may be performed on these materials by 
the chemical laboratory but the foundry sand labora- 
tory generally performs experimental and production 
tests with them. 

5. To investigate new materials. The foundry sand 
laboratory, having access to the latest engineering data 
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Apparatus used in determination of moisture contents 
of sand mixtures by calcium-carbide “bomb” method. 





Percentages of sand remaining on the mesh screens are 


determined by mechanical shaking in this machine. 











and technical publications, is in an excellent position 
to investigate new types of foundry materials. Samples 
of new materials should be forwarded to the sand lab- 
oratory for their examination before such products are 
placed in production. 

6. Toaid management in solving certain production 
problems. The foundry sand laboratory should be so 
well acquainted with its work that such typical prob- 
lems as the following can readily be answered: Can the 
core baking cycle be speeded up in order to increase 
production without deleterious effect? Has the recent 
epidemic of hot cracks been caused by a non-collapsible 
sand mixture? Was the last shipment of silica flour of 
uniform quality? 

What core sand mixture shall we use on the new lot 
of complicated castings just ordered? Shall we adjust 
the moisture content of our molding sand now that we 
are in a humid season? All of these questions and many 
others should be discussed with the foundry sand 
laboratory with the view in mind of aiding manage- 
ment in solving their problems. 

7. To perform engineering calculations relating to 
foundry practices. The personnel of the foundry sand 
laboratory should be well acquainted with simple calcu- 
lations so that the core room foreman having, for 
instance, “only 932 lb. of bank sand left” will be able 
to go to the laboratory and find out the exact mixture. 
This saves him the trouble of converting 10 pt. of oil 
per 1000 Ib. of sand to X pints per 932 Ib. of sand. Such 
terms as “Baume degrees” with reference to core washes, 
saponification number of core oils, special inhibitors 
such as ammonium-acid-fluoride, and other scientific 
terms will be readily explained in a laboratory. 

8. To maintain records of past performances. Most 
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foundrymen believe that troubles occur cyclically and 
for this reason, if for no other, the records of past per- 
formances are extremely important. The sand mixtures 
“used last June when we were not getting cracks in our 
castings” can be important data next June when the 
castings crack at knockout. What kind of binder were 
we using two years ago when we could not get enough 
cereal? Have we raised the temperature of the core bak- 
ing ovens within the last year? When did we lower the 
moisture content of the molding sand? All of these 
records may prove useful sometime and save the foun- 
dry thousands of dollars. 

9. To correlate data. The wealth of figures conveni- 
ently inserted on data sheets are meaningless to foundry 
production unless these data are properly interpreted 
and correlated. ‘The foundry practice unit will be able 
to aid production in correlating these data, in improv- 
ing practices and writing procedures. Since most of the 
results obtained by foundry testing instruments are 
particularly valuable for comparison purposes, inter- 
pretation and correlation of these results is most im- 
portant. A sand with a permeability number of 40 may 
be ideal in one foundry and useless in the next. The 
foundry laboratory will aid in the interpretation and 
proper use of such information. 

10. To perform routine analysis. This is one of the 
main functions of the sand laboratory. Many a labora- 
tory is merely a routine data assembly line where figures 
are accumulated and placed on sheets of paper and 
filed. All results must be analyzed to advise manage- 
ment exactly of conditions in the foundry at all times. 

ll. Toaid organization prestige and provide psycho- 
logical control. A foundry sand laboratory inherently 
increases the prestige of an organization in the eyes of 


Balance used to weigh sand for Dietert moisture test. 
Pan on the right has 100 holes per sq. in. on bottom. 














management, the workers and competitors. The mere 
presence of a laboratory in a foundry will keep the 
workers alert. 

These eleven reasons should provide present foundry 
management and potential foundry organizers with 
ample justification for the installation of a laboratory. 
They briefly outline the functions of a sand laboratory 
and how it may be used to aid in supervising foundry 
operations. 

Every foundry can benefit from a laboratory. How- 
ever, there are five specific instances when a laboratory 
is especially necessary or advisable. 

1. Management is cognizant of poor control with 
attendant scrap castings and loss of money. If manage- 
ment realizes the importance of a laboratory, and is 
fully cognizant of the monetary gain afforded by rou- 
tine control, a laboratory should be started at once. 

2. Competition is too keen. The foundry without a 
laboratory is at a great disadvantage in utilizing new 
products as soon as they become available. Even though 
induced to try a new product, an unbiased opinion can 
be gained only from within the organization and the 
sand laboratory is the place to get it. 

3. A new financial appropriation with attendant 
expansion is near at hand. Although the latest in mech- 
anization is always foremost in the manufacturer’s 
mind, a new plant should incorporate the latest design 
for a foundry sand laboratory as well. 

4. Influx of new business. The sudden influx of new 
business necessitating radical changes in foundry prac- 
tices should call for the installation of a foundry sand 
laboratory. If the laboratory technician is able to work 
with the production management in setting up and 
designing methods for making the new products, he 


Tensile specimen rammer used to form briquettes in 
conducting the tensile strength tests on sand mixtures. 












Clay analysis tester used in determining if percentages 
of clay in raw, crude sands meet plant specifications. 


will be in a much better position to aid management 
in solving future production problems. 

5. Management does not have time to experiment. 
Because of other duties and pressure to get castings to 
the consumer, much recent technical information is 
unused. Management should realize this and take im- 
mediate steps to use the information by installing a 
foundry sand laboratory. This unit must have time 
outside of its routine duties to perform the necessary 
assimilation, interpretation and experimentation with 
all of the latest applicable technical data. 

The question may arise as to how to start a laboratory 
in a foundry. In the first place, the originator of the 
idea must feel the necessity for it himself sincerely and 
should not just be trying to get another department 
under his control (with attendant extra prestige). 

If the reasons for a laboratory given in the first part 
of this paper do not essentially fit into his case, the 
whole subject should be dropped and the foundry will 
continue to produce castings in the same manner it 
has during the past years. However, should more effici- 
ency be the goal of the executives, it should be a 
fairly easy matter to explain to them how they can 
make still more money through the installation of a 
foundry sand laboratory. 

Use can be made of the points brought out in the 
first part of this paper, with the explanation, of course, 
that less scrap will be produced, that new methods and 
materials will be discovered to make a higher quality 
casting and that the laboratory will make a valuable 
addition to the company as a whole. The mere mention 
of these points may not be enough and the organizer 
of the laboratory may need to keep insisting, reminding 
and selling his objectives before anything will be done. 
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The permeability meter is a device used for measuring 
the amount of “pore space” between the sand grains. 


For a man to run the laboratory, look first within 
your own organization. Although the laboratory may 
be non-productive in the accounting sense of the word, 
it will pay management back many times if it is correctly 
organized and operated. 

Preferably, the supervisor of the laboratory should be 
a graduate engineer with foundry experience. He 
should be able to interpret results and be able to put 
them into good oral and written form. 

He should be assisted by a practical young technician, 
perhaps drawn from the core room or melting floor, 
who is not bored by routine work and who is interested 
in foundry practice. A young girl sometimes meets 
these latter qualifications admirably but it is probably 
better to secure an energetic, imaginative young man 
(22-35) who can get along well with management and 
labor and who is able to learn to operate and maintain 
scientific instruments. 

The foundry sand laboratory should not be isolated 
in some office building away from the foundry itself. On 
the other hand, it should not be placed in surroundings 
not conducive to concentration. The supervisor of the 
laboratory and his technician must have access to every 
part of the foundry and be able to appear at the site of 
trouble at a moment’s notice. The laboratory will have 
to be equipped with hot and cold water, gas, com- 
pressed air, and electricity. Utilities should be kept in 
mind when planning the site for the laboratory. Air 
conditioning makes the laboratory a better place in 
which to work but usually it is not required. 

The type of laboratory equipment needed depends 
upon the type of foundry which is being serviced. How- 
ever, certain pieces of apparatus are essential regardless 
of the metal cast in the foundry. Listed below are the 


AMERICAN FOUNDRYMAN 





nn <a 


So =| = == ee + 


na wf ft @D WwW. 


= & 


- oc mm oo - Db —~ oO 





=) 


S 


~< 


e 


1, 
r, 


ts 


y 






various pieces of equipment which should be in every 
sand laboratory if it is to function properly. 

1. A core baking oven. If any cores at all are being 
made in the foundry, this piece of apparatus is abso- 
lutely essential. It is probably one of the most expensive 
pieces of equipment which will be purchased and much 
care should be taken in buying it. It is best to simulate 
foundry conditions when purchasing laboratory equip- 
ment, therefore the core baking oven should be the 
same type as is used in the foundry. 

Naturally, it should be small enough so that it can 
conveniently fit into a laboratory yet large enough to 
bake at least 100 standard tensile cores uniformly. It 
may be either gas-fired or electrically heated and should 
be provided with an automatic temperature controller, 
preferably of the recording type. It should have a maxi- 
mum working temperature of 550 F, be well insulated, 
and the temperature uniform throughout the oven. 

2. Sand mixer or muller. This piece of apparatus 
should simulate production conditions. There are sev- 
eral excellent laboratory mixers on the market from 
which to choose. The laboratory mixer should have a 
capacity of not less than 25 Ib of sand so that enough 
specimens may be made from each mixture. 

3. Mechanical sieve shaker. Although many foun- 
dries perform their screen analyses by hand sifting, 
duplication of results is extremely tedious unless a 
mechanical shaker is used. A shaker with an automatic 
timing device regulating the time of sifting is advisable. 
The nest of screens should include those from U. S. 
Series No. 20 through 270 and Pan, inclusive. 

4. Universal sand testing machine. Most of the 
laboratory results will be procured through the use 
of this instrument and it is better to have one which is 
electrically driven than one manually motivated. 

5. Sand rammers (two). The sand rammers made 
according to American Foundrymen’s Association’s 
standard are another piece of fundamental apparatus. 
It is best to have two of these devices in order to elimi- 
nate the time consumed in changing from one type of 
plunger to another. 

The two main types of specimens used in sand testing 
are the cylindrical compression specimen and the hour- 
glass-shaped tensile specimen. Although the plungers 
are interchangeable on the sand rammers, it is advisable 
to attach the tensile plunger to one, leaving the other 
rammer for the compression specimen. 

6. Permeability meter. The instrument and acces- 
sories for measuring permeability are essential in the 
foundry laboratory. 

7. Tensile strength core accessory. This apparatus 
includes all the necessary parts for making tensile 
strength cores; should be purchased with sand rammer. 

8. Moisture tester. The moisture content of molding 
and core sand mixtures is of utmost importance and the 
rapid moisture testers now on the market provide an 
easy means of obtaining these data. Of course, small 
quantities of the sand mixtures may be weighed, dried 
and reweighed but the time consumed and the extra 
handling of the sand makes it worthwhile to purchase 
arapid moisture tester. 

“9. Compression instrument. If a great deal of work 
is going to be done in the measuring of green strength 
of core sand mixtures, the use of a Saeger-type compres- 
sion tester is advised. Although green core sand may be 
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tested for compression values on the universal sand 
strength machine, it is much easier and more accurate 
to determine the green compression strength with a 
spring-type tester. Molding sand green compressive 
values are satisfactorily obtained on the sand strength 
machine. 

10. Rapid sand washer. This piece of apparatus may 
be purchased or made in the shop. 

11. Core hardness tester. This small gauge is indis- 
pensable for the foundry laboratory and for testing 
production cores. 

12. A laboratory drying oven (maximum tempera- 
ture 350 F). A small oven of this nature is often used 
in the foundry laboratory for drying sands prior to 
testing and for evaporating the moisture from cereal 
binders, clays, etc. 

13. A torsion balance and weights. The necessity for 
an accurate, rapid means of weighing sands and binders 
for testing is obvious. The torsion balance is used for 
performing screen analyses and for weighing binders 
when making experimental mixtures. 

14. Muffle furnace. This piece of equipment is 
usually found in one of the other laboratories in the 
plant and may not have to be purchased specifically for 
the sand laboratory. However, its main use is in igniting 
sands and sometimes in studying them under high tem- 
perature conditions when a dilatometer is not available. 
A large capacity heavy duty muffle furnace is advisable. 

15. Scale. Some means must be provided for weigh- 
ing comparatively large quantities (25 lb) of sand. An 
accurate platform scale meets these requirements. 

The instruments on this list should not cost more 
than 1500 dollars and are essential for the proper func- 
tioning of a laboratory. Other pieces of equipment such 


A universal sand testing machine for testing the vari- 
ous strengths of all rammed sand mixture specimens. 





Compression tester used to test unbaked sand in com- 
‘ pression—an important factor in holding sand in mold 
during assembly of cores in practical foundry operation. 


as sand samplers, mold hardness testers, dry core per- 
meability tubes, transverse strength core accessories, gas 
determinators, flowability indicators, sinter meters, 
dilatometers, etc. may be purchased as the need arises. 
A small supply of laboratory glassware should be ob- 
tained, although most of the work is done with the core 
and molding sands themselves. 

In the arrangement of the laboratory, some thought 
should be given to the spacing of the equipment. A 
sand bin may be constructed in one corner of the labo- 
ratory under which the platform scale will fit. Next to 
the bin a sink with hot and cold running water should 
be placed. The mixer should be near the sink and a 
table containing the torsion balance and weights is 
best situated just far enough away from the mixer so 
that it will not be subjected to undue vibration. 

The mixer should be placed high enough off the floor 
so that the discharge spout will not interfere with the 
insertion of a pail under it. A concerete foundation (34 
to 1 ft high) with bolts set in is admirably suited for this 
purpose. An electrical outlet (preferably 220 volts) 
should be provided for the mixer. It is best to have a 
grounded electrical plug at or near the sink to facilitate 
safe clay analyses. ‘To save steps, it is well to have the 
sand rammers mounted near the sand mixer on firm 
concrete pedestals approximately 3 ft high. 

A preparation table should be situated nearby for 
the compression instrument, moisture tester and per- 
meability meter. This table should be equipped with 
gas and electricity as well as air. Compressed air is a 
useful cleaning medium if properly applied. 

The core baking oven should be raised about 4 ft 
so that cores may be placed in it conveniently. It is 
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advisable not to have the baking oven too close to the 
sand mixer since the heat from the oven may dry out 
the sand during mixing. If the oven is of the gas-fired 
type, it will be necessary to provide an outlet for the 
fan or blower. 

A large table for the universal tensile strength 
and sand testing machines, drying oven, and muffle fur- 
nace should provide enough room for tabulation of 
data and storing of cores before testing. It is well to 
have at least two large desiccators on this table for the 
storage of specimens before testing. 

The automatic sieve shaker may be placed anywhere 
in the room, but preferably located near the scale and 
weighing table. If a ro-tap machine is used, a founda. 
tion must also be provided for this piece of equipment 
otherwise the vibration will be transferred to other 
pieces of apparatus. 

Once the equipment is in the laboratory, it is neces- 
sary to become familiar with the instruments. This 
means learning the calibration of the various devices, 
the method of making them function most proficiently, 
and a general knowledge of the working parts. Once 
this has been accomplished, duplication of individual 
results is more likely. 

Many of the variables in sand research and control 
have been standardized or eliminated by the American 
Foundrymen’s Association. However, others still exist 
and these are a problem for individual laboratories. 
The core baking oven must be investigated. Cores from 
the same type of mixture must be rammed and baked in 
the oven in different times and temperatures in order 
to be assured of complete uniformity. Tests like this are 
apt to become tedious but are absolutely necessary so 
that future results may be properly interpreted. 

Slight adjustments such as air intake, type of flame 
in the case of a gas burner, rheostat adjustment in the 
case of an electric oven, are of the utmost importance 
and must be carefully controlled and standardized. 


Filing Methods 


The materials to be used in the laboratory must be 
studied. Complete knowledge of the sands, binders, 
washes, etc. is imperative. While the testing of this 
nature is being accomplished, at the same time the 
foundry is being aided through the compilation of im- 
portant data. 

A method of keeping and filing data must be set up. 
The organization of a filing system for foundry sand 
data is complicated and. much study should be devoted 
to it in order to find out which type will best suit your 
needs. Probably a cross reference system is the best so 
that one may find, for example, “bentonite” not only 
under “‘clay binders” but also under “synthetic molding 
sands” and “mixtures.” 

In the last analysis, the best thing to do is to standard- 
ize within the laboratory before advising production 
supervisors what is wrong with their procedures. The 
duplication of results in the laboratory is imperative 
and requires a great deal of tedious work before accom- 
plishment. Naturally, one has.to use imagination or 
good common sense in the interpretation of the results. 

For instance, in breaking a tensile specimen, the 
result need not be 34.5 psi for every specimen made in 
a mixture but if the results should vary between 20.1 
and 56.3 psi, a repetition of the test is necessary. 
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FLUXES—DEGASIFIERS 


GRAIN REFINERS 





James D. Kline 


Niagara Falls Smelting & Refining Corp. 
Niagara Falls, N. Y. 





ALUMINUM CASTING ALLOYS 








PRINCIPAL DEFECTS occurring in aluminum alloy 
castings and which must be overcome by the use of a 
flux are oxide or non-metallic inclusions, porosity due 
to gas absorption, and excessive grain size. Fluxes are 
also used as liquid covers to reduce losses on melting. 

Oxide inclusions are caused by the oxidation of, the 
metal during melting. They are also carried into the 
metal with foundry scrap and from the sides and bot- 
toms of dirty crucibles or pots. Metal containing a con- 
siderable amount of oxides will pour sluggishly and the 
castings may be a dull gray in color. A metallographic 
specimen will show the inclusions to have jagged edges 
and they will vary in size, usually being distributed at 
random throughout the casting. The non-metallic in- 
clusions commonly found in aluminum melts are dirt, 
stones, pieces of crucibles and bricks, etc. 

Gas inclusions are caused by the absorption of gas 
into the molten aluminum. Most liquids dissolve less 
gas with increasing temperature, but liquid metals de- 
part from this theory and dissolve more gas as the tem- 
perature is increased. Hydrogen is the principal gas 
absorbed by aluminum, with carbon monoxide, carbon 
dioxide, methane, oxygen and nitrogren being present 
in lesser quantities. 


These gases are picked up from the products of com- 
bustion of the fuel, from the atmosphere, and they 
may even be introduced by the alloying metals. Badly 
gassed metal may be recognized by observing the tops of 
the sprues and risers. The surface usually is rough due 
to the bursting of gas bubbles which are evolved at the 
moment of freezing. As distinguished from oxide in- 
clusions, a metallographic specimen will show the 
gaseous inclusions to be concentrated at the grain boun- 
daries, rounder in shape and more uniform in size. 

Large grain size, while not detrimental in all cases, 
usually is caused by overheating the aluminum. A 
large grain size will result in lowering tensile strength 
and ductility, particularly when the casting is cooling 
through the hot short range where cracking is liable to 
result. Also, a large grain size is detrimental to castings 
which must resist pressure and hold liquids. 

The characteristics and properties of fluxes vary 
greatly, depending upon their chemical composition 
and physical form. The various types of fluxes may be 
classified as follows: 

1. Metallic fluxes, or fluxing alloys; (a) those used 
Principally as deoxidizers; and (b) as grain refiners. 

2. Metallic salt fluxes; (a) those used as liquid cov- 
ets to prevent oxidation; (b) chemical fluxes or those 
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used to dissolve oxides; (c) volatile fluxes or those 
which separate oxides and non-metallic impurities from 
the melt by mechanical action. 

3. Gaseous fluxes; (a) inert gases which remove 
oxides and other non-metallic impurities and gas 
largely by mechanical means; (b) active gases which re- 
move oxides, non-metallic impurities and gas both by 
mechanical and chemical action. 


Metallic Fluxes as Deoxidizers 


Any substance, to be effective as a deoxidizer, must 
be capable of reducing metallic oxides to the metal. 
According to theory, any metal in the electromotive 
series of the elements is capable of reducing the oxide 
of any metal below it in the series. Copper and nickel, 
being comparatively low in the series, are effectively 
deoxidized by such elements as manganese, magnesium, 
calcium, silicon, etc. 

Aluminum, on the other hand, is near the top of the 
series, and is not so readily deoxidized. Several metals 
have been used as deoxidizers, including calcium, mag- 
nesium and cerium. To be effective they must be 
plunged below the surface of the aluminum about 5 
min before pouring. To obtain best results they should 
be added as hardeners containing from 10 to 50 per cent 
of the desired element alloyed with aluminum. In 
many aluminum alloys, however, these additions are 
detrimental to the physical and mechanical properties 
and, since there are more effective ways of removing 
oxides from aluminum, they are not widely used. 


Fluxing Alloys as Grain Refiners 


Among the various elements which have proved ef- 
fective as grain refiners for aluminum are titanium, 
boron, columbium, vanadium and zirconium. Of these, 
titanium and boron are the most effective and the most 
widely used, the other elements usually being added for 
patent reasons. All of these grain refiners have high 
melting points and are, therefore, furnished as alumi- 
num hardener alloys, containing from 2 to 5 per cent 
of the high melting point element to enable melting 
at the ordinary pouring temperature of aluminum. 

Pure titanium, for example, has a melting point of 
3272 F. A 21% per cent titanium-aluminum alloy has a 
melting range from 1229 to 1865 F, and it is readily 
apparent that it will dissolve in the molten aluminum 
at ordinary pouring temperature. Titanium is used 
primarily in the aluminum-copper alloys. From 0.1 to 
0.2 per cent should be added just before pouring and 
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thoroughly stirred into the liquid metal. Titanium 
will not only impart a fine grain size, but will also in- 
crease the fluidity of the metal and the tensile strength 
and ductility of the castings. As a result of the refined 
grain size, the castings will have increased resistance to 
pressure and will hold liquids without leakage. 
Boron is being used in the aluminum-silicon type al- 
_ loys, and only 0.008 per cent boron need be added to 
produce the desired grain refinement. It may be added 
in the same manner as titanium and will promote the 
same properties. The mechanism of grain refinement 
is believed to be due to the solidification at high tem- 
peratures of such compounds as TiAl,, which act as a 
solidification nucleus for the rest of the melt. 


Salt Fluxes as Melting Covers 


Fluxing covers are employed in aluminum metal- 
lurgy to protect the metal from the furnace atmosphere. 
As used in practice, they cover the molten metal and 
reduce oxidation and gas absorption. The composition 
of the flux must be such that it will be liquid at the 
melting point of the aluminum and have a lower 
density than the molten aluminum. 

These fluxes usually contain a proportion of the 
chemical flux so that they will act as a metallurgical 
slag and dissolve aluminum oxide as well as form a 
protective cover. Sodium chloride is the base used in 
most fluxing covers, but it must be mixed with other 
salts in order to lower its melting point. Several of the 
common mixtures include 85 per cent sodium chloride, 
15 per cent calcium fluoride; 70 per cent sodium 
chloride, 30 per cent calcium chloride; also mixtures of 
salt and cryolite and salt and borax. 

Various mixtures of the halogen compounds of the 
alkaline and alkali earth metals may be used as chemi- 
cal fluxes to dissolve aluminum oxide. However, the 
most important fluxes in this category are the fluoride 
salts and double salts. Uusually, they are used in mix- 
tures with sodium chloride or other cheap chlorides to 
reduce the cost. Most widely used are sodium fluoride, 
calcium fluoride, cryolite and aluminum fluoride. 

Many of the patented fluxes on the market today are 
mixtures of these salts and, if used according to direc- 
tions, they will work quite well in removing oxides and 
suspended matter. They usually are added to the molten 
aluminum just before pouring, being plunged beneath 
the surface of the metal with a suitable tool. Fluorine 
gases will then be liberated, which will give rise to up- 
ward currents, thus forcing suspended matter and 
oxides to the top of the bath. In addition, the liberated 
fluoride will combine with the aluminum to form alu- 
minum fluoride, which has a direct solvent action on 
aluminum oxide. About 14 lb of flux to 100 Ib of 
molten aluminum usually is sufficient. 

Volatile fluxes are known as such because they 
volatilize or disassociate below the ordinary melting 
temperature of aluminum. Unlike the chemical fluxes 
which dissolve oxides, the action of the volatile fluxes 
is largely mechanical. When introduced into a bath of 
molten aluminum, they volatilize rapidly and set free 
gases which give rise to upward currents and force 
oxides and suspended matter to the top. They also 
have the property of separating the metal from the 
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dross at the surface, yielding a fluffy dross which may 
be skimmed off. They are used in about the same man- 
ner and proportions as the chemical fluxes. 

The more commonly used salts which are classed as 
volatile fluxes include zinc chloride, ammonium 
chloride, magnesium chloride and aluminum chloride. 
Their principal disadvantages are that they smoke 
violently when applied to the metal, and will introduce 
certain undesirable impurities into the metal. 

The action of fluxing with an inert gas is largely one 
of mechanical agitation. This method is effective when 
castings must be free of pinhole porosity due to ab- 
sorbed gases. The gas is introduced at the bottom of 
the melt by means of a perforated pipe or other suitable 
tool. In rising to the surface of the metal, the gas will 
accomplish several functions. The bubbles will adhere 
to slag and dross particles and bring them to the surface 
of the metal, where they may be skimmed off. Also, the 
relatively large bubbles of inert gas will diffuse with 
the absorbed gases and entrapped gases in the molten 
aluminum and carry them to the surface. 

Dry nitrogen gas generally is used in this process, 
since at low temperatures its solubility in aluminum is 
practically negligible. Directions for its use may be 
secured from any manufacturer of nitrogen. In brief, 
the pressure of the gas should be just sufficient to cause 
a gentle bubbling, and the temperature of the alumi- 
num should be low so as to avoid reaction of the nitro- 
gen with the metal. The volume of nitrogen required 
is about | cu ft per 100 Ib of metal. It would require 
about 25 min to flux a 1000-lb melt. It is absolutely 
essential that gaseous fluxes be free of water vapor and 
hydrogen or more harm than good will be done. 

Chlorine gas and boron chloride gas are the two ac- 
tive gases most widely used for fluxing aluminum. Im- 
purities are removed not only by mechanical agitation, 
but also by combination with the impurities present in 
the melt. Chlorine gas, for example, will combine with 
absorbed hydrogen in the melt to form hydrochloric 
acid, which volatilizes off. It also will combine with the 
metallic oxides to form chlorides, which also escape 
from the melt by volatilization. 

In practice, chlorine gas is introduced by the same 
procedure as hydrogen, proper precautions being taken 
due to chlorine’s toxic nature. One disadvantage in 
connection with the use of nitrogen and chlorine as 
fluxing agents is that they have a tendency to increase 
the grain size of the metal. 

Boron chloride gas reacts in much the same man- 
ner as chlorine and, in addition, a marked decrease in 
grain size is noted for such alloys as No. 195 and No. 
356. This is due to the introduction of boron into the 
melt, the function of which has been discussed. 

It is apparent from the foregoing discussion that a 
given compound or flux may fall into more than one 
class, depending upon its composition and the function 
which it is to perform. Most fluxing covers will have 
some chemical solvent action on aluminum oxide, and 
some of the chemical fluxes will disassociate and give 
rise to gases in much the same manner as the volatile 
fluxes. Volatile fluxes, on the other hand, will often 
have some chemical action.) 
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Simplified 
Protection 
Tube 


WHILE OPTICAL pyrome- 
ters are satisfactory for most tem- 
perature measurements of molten 
cast iron, their use is subject to 
certain limitations and inconven- 
iences. Among these is the diffi- 
culty, due to interfering gases, of 
taking the temperature of the 
molten metal in the electric rock- 
ing furnace. Also, while following 
the drop in temperature of the 
metal in the ladle, when it is de- 
sired to pour at a certain tempera- 
ture, it is tiresome to use the 
optical pyrometer for numerous 
successive readings. 

To facilitate and improve the 
accuracy of temperature measure- 
ments in these applications, an 
immersion thermocouple arrange- 
ment has been devised in the uni- 
versity laboratory, as shown in the 
photograph. It is apparent that 
no refinements of construction 
have been made, primary interest 
having been centered on utility. 


Protection Tube 


The feature of interest in this 
thermocouple assembly is the pro- 
tection tube, which consists of a 
piece of refractory porcelain tub- 
ing into the end of which is ce- 
mented a short piece of fused 
silica tubing that has its outer end 
closed for immersion into the 
molten metal. The inside diam- 
eter of the porcelain tube is ap- 
proximately 5/16-in. and its wall 
thickness about 1/16-in., which 
has been found to provide ade- 
quate strength for lengths up to 
24 in. the maximum length re- 
quired in this laboratory. 

The silica tube that is im- 
mersed in the molten metal is 
kept as small in cross section as 
Possible, in order to minimize its 
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“heating-up” time and thereby im- 
prove the rapidity of response ot 
the thermocouple. The smallest 
fused-silica tube having adequate 
strength at 2850 F (1575 C) has 
been found to be one with 5/32- 
in. inside diameter and 1.2 mm. 
wall thickness, and of transparent 
quality. The length of the tube in 
use at present is 314-in., of which 
l4-in. is inserted into the end of 
the porcelain tube for making the 
cemented joint. 

The remaining length permits a 
depth of immersion into the 
molten metal of approximately 
214-in. While no tests have been 
made to determine whether this 
depth of immersion is sufficient 
for highest accuracy, the shortest 
practicable length is being used to 
keep the amount of this relatively 
expensive tubing to a minimum. 

The connection between the 
silica and porcelain tubes is made, 
using a finely ground refractory 
cement, by coating the external 
end of the former and the interior 
of the latter over a length of ap- 
proximately 14-in. with a rather 
thin cement and water mixture. 

Upon insertion of the silica 
tube into the end of the larger 
porcelain tube the space between 
them is almost completely filled 
with the cement, and the joint is 
completed by adding externally a 
small amount of cement which 
fills the remaining space and 
builds up a fillet. 

The refractory cement used re- 
quires an air-setting period of sev- 






Immersion thermocouple assembly. 


eral hours, and then is fired over 
the full heat of a Meker burner 
to develop its ceramic bond. While 
the cement hardens to make an 
entirely adequate joint, it remains 
friable during use to the extent 
that a used silica tube can be re- 
moved from the porcelain tube 
and replaced with a new one. 
Thus the porcelain tube can be 
used repeatedly with the loss of 
only a small portion from the 
heated end which deteriorates due 
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to thermal shock and breaks away 
with silica tube replacement. 

It is apparent, therefore, that 
the porcelain tube will not with- 
stand immersion in the molten 
metal, and care must be exercised 
in using the thermocouple that 
the porcelain be kept at least 
Y4-in. away from the metal. How- 
ever, the porcelain tube will with- 
stand insertion into the melting 
furnace while measuring the metal 
temperature before tapping, in 
which case the tube becomes 
highly heated and will deteriorate 
more rapidly than when used in 
the open for measuring tempera- 
tures in the ladle. 


Couple Wires 


The platinum-10 per cent rho- 
dium thermocouple wires are of 
28 gage and are threaded through 
double-bore porcelain insulators. 
The original length of the couple 
wires was 5 ft., and the length in 
excess of that of the protection 
tube is looped on the wooden 
handle of the instrument, as 
shown in the photograph. This 
extra length of the wires is to per- 
mit of cutting off and rewelding 
the hot junction as it deteriorates 
and loses calibration. 

Two of these thermocouple as- 
semblies are in use so that when 
one becomes damaged the second 
is always in readiness. A_ thin 
metal shield, with a hole to ac- 
commodate the porcelain tube, is 
screwed to the plywood handle to 
prevent charring by radiated heat. 

Compensating lead wires, about 
15 ft. long, are used to connect the 
thermocouple to a portable poten- 
tiometer fitted with a scale reading 
directly in degrees of temperature. 
The potentiometer has a cold 
junction compensator for manual 
adjustment of the cold junction 
thermometer reading. 

In operation the silica tube and 
the tip of the porcelain tube are 
first preheated over three closely 
spaced Meker burners. While this 
preheating is not entirely essen- 
tial, it has been found necessary to 
keep the silica tube heated over 
the burners between immersions 
to avoid cracking of the tube 
usually occurring when it is al- 
lowed to cool to room tempera- 
ture after having been immersed 
in molten metal in the furnace. 
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The reason for this cracking is 
that the outer layers of the silica 
tube react with the rather basic 
iron oxide film and slag on the 
molten metal, and this contami- 
nated layer has a different coef- 
ficient of expansion than that of 
the body of the tube. The re- 
sulting cooling stresses developed 
within the tube as it becomes 
brittle at lower temperatures are 
sufficient to crack the tube. Each 
silica tube, if kept heated, will 
withstand upward of ten immer- 
sions before it fails at the slag line 
from reaction with contaminants 


picked up from the molten metal. 


Upon insertion in the melt the 
couple comes up to temperature 
in about 10 sec., and it is suf- 
ficiently sensitive to readily follow 
the cooling of the metal in a ladle 
for control of pouring tempera- 
ture. The two couples in use in 
this laboratory have had upward 
of 200 immersions in molten gray 
iron, varying from 10-sec. to 2- 
min. intervals without noticeable 
change of calibration, at tem- 
peratures of between 2875 F (1575 
C) and 2600 F (1425 C). 


Checking Couples 


About 2 in. have been removed 
from the hot end of each couple, 
due in one case to mechanical 
damage and in the other to the 
melting of one wire which oc- 
curred in very hot metal without 
damage to the silica tube. These 
two work couples are checked 
from time to time against a stand- 
ard couple at temperatures up to 
2750 F in a globar furnace. 

The development of this ther- 
mocouple assembly was the out- 
growth of a desire to simplify the 
more complicated designs reported 
in the literature? * *+ that were 
constructed for other applications, 
but all of which used fused silica 
for the protection tube that is im- 
mersed in the molten metal. 
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Cost Committee Serves 


Association Members 

APPOINTMENTs to the Foundry 
Cost Committee have been an- 
nounced by Committee Chairman 
R. L. Lee, Grede Foundries, Inc., 
Milwaukee. 

George Tisdale, Zenith Foundry 
Co., Milwaukee, has been named 
Secretary. 

Other members are: Wm. A. 
Gluntz, Gluntz Brass & Aluminum 
Foundry Co., Cleveland; C. S. Rob- 
erts, Dodge Steel Co., Philadel- 
phia; N. J. Schmidt, Gunite Found- 
ries Corp., Rockford, Ill.; and C. 
E. Westover, Westover Engineers, 
Milwaukee. 


Appointed to Chemical 
Analysis Committee 
K. J. Jacosson, Griffin Wheel Co., 

Chicago, has been appointed Chair- 

man of the A.F.A. Chemical Analy- 

sis Committee. 

Others named to serve on this 
committee are: M. Ralph Berke, 
consulting chemist, Ottawa, Ont.; 
F. J. Boxmeyer, Northern Malle- 
able Iron Co., St. Paul; B. J. 
Grimm, Twin City Testing & En- 
gineering Laboratory, St. Paul; 
Carl Johnson, Minneapolis Electric 
Steel Castings Co., Minneapolis; 
A. H. Lewis, Dominion Engineer- 
ing Works Ltd., Montreal, Que.; 
and J. P. McAvity, T. McAvity & 
Sons Ltd., St. John, New Bruns- 
wick. 


Issue Defect Study 

CasTING DEFECTS familiar to ¢v- 
ery foundry are discussed in the 
Atlas of Defects in Castings, pre- 
pared by a subcommittee of the 


Technical Council, Institute of 
British Foundrymen, and includ- 
ed in the atlas are numerous illus- 
trations of the defects, accompanied 
by brief statements on causes and 
remedial measures. 

The continued interest of British 
foundrymen in the production of 
better castings is reflected in the 
appearance of the publication. 
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PATTERNS FOR 


PRODUCTION 


IT Is customary to think of 
the patternmaker as a craftsman 
who makes in wood what the engi- 
neer has drawn on paper. That con- 
cept is true, but hardly complete, 
since materials for making patterns 
go far beyond wood, and often a 
patternmaker finds that his knowl- 
edge of foundry practice makes his 
opinion valuable to the engineer in 
designing a practical casting. 

Pine still is the basic pattern ma- 
terial and, as most foundrymen 
know, mahogany is used in patterns 
which must stand moderately high 
production requirements. Since the 
shortages of pine and mahogany 
during the past few years, cherry has 
been found to be an excellent wood 
for many types of patterns. Cherry 
is very hard, and has been found to 
stand up better than mahogany un- 
der foundry conditions. However, 
a patternmaker should not be asked 
to carve odd-shaped designs in 
cherry. Its very hardness makes it 
difficult to carve, but excellent for 
parts which can be turned or sanded. 


Plaster Patterns 


Many patterns are being made in 
plaster of paris. The automotive tire 
industry has found that building up 
and shaping plaster of paris in mak- 
ing tire molds is a great time saver. 
The process is called screeding and 
intricate shapes can be developed 
with the use of a template arranged 
to swing on a given radius or to fol- 
low a pre-arranged straight edge. 

Plaster of paris has been used by 
most progressive pattern shops for 
many years as the safest way to ob- 
tain an accurate corebox. Since a 
plaster corebox is not normally suit- 


Fig. I—Low pressure cylinders of 
this engine were made from one pat- 
fern and one set of coreboxes, using 
combination boxes and loose pieces. 
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able for more than a dozen cores, its 
greatest use is as a master pattern to 
make an aluminum, magnesium, 
brass or cast iron corebox. An iden- 
tical plaster cast can be taken off the 
same corestick from which the core- 
box was cast and, with careful work- 
manship, a core dryer can be made 
which will support the cores with a 
minimum of fitting. Such coremak- 
ing equipment is used in conjunc- 
tion with metal pattern equipment, 
which is a field of its own in variety 
of types of equipment and varying 
degrees of accuracy required. 
Aluminum, brass, iron, or mag- 


» Cooperation, serving to unify 
the efforts of patternmaker, 
engineer, and foundryman, is of 
tremendous value in advancing 
the castings industry. Paper pre- 
sented before the Northwestern 
Pennsylvania Chapter of A.F.A. 


nesium patterns can be used as: 
loose patterns; mounted on pattern 
boards; mounted on metal plates; 
mounted on separate cope and drag 
plates, or cast plates. Normal cast- 
ing requirements usually are met 
with aluminum patterns, either 
mounted on metal plates or cast as 
an integral part of a match plate. 

In past practice, the patternmaker 
would take a drawing, make a pat- 
tern that he thought would be good 
enough, and from there on it was 
up to the molder to make the cast- 
ing. If the mold tore up or the cope 
dropped or the cores needed filing, 








pod 


Fig. 2—Placing the strap across the 
top of this 12-in. casting eliminated 
the use of the core necessary when 
strap had been cast across bottom. 


that, after all, was the molder’s job. 
Today, many of the molders in pro- 
duction shdps are simply molding 
_machine operators, and the pattern 
must be right for efficient work. 


Problems encountered in making 
patterns for large engine cylinders 
(Fig. 1) will serve as an example of 
a method for planning. In order to 
visualize the problem clearly, it was 
found advisable to make a one- 
eighth size model. The problem 
was to make one pattern and one 
set of coreboxes from which the 
right, center, and left cylinders 
could be made by use of combina- 
tion boxes and loose pieces. The 
scale 114 in. = | ft. was used be- 
cause that was the drawing scale 
and layouts could be made by trac- 
ing directly from the drawing. 

Not only did the model help in 


deciding on the best way to con- 
struct the pattern, but it was used 
by the foundry superintendent to 
help decide the best way to mold 
and cast the cylinder. When the 
engine designer inspected the mod- 
el, he saw several machining haz- 
ards, and several complicated and 
unnecessary shapes which were 
simple matters to change at that 
early stage. Further, the model was 
found useful as a visual aid in de- 
signing the insulation which was 
to be wrapped around the finished 
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engine. In all, it was a useful model. 

In smaller work, such caution is 
not usually necessary. The main 
item in small castings is a knowl- 
edge of the number of castings re- 
quired from a given pattern, and 
then planning the pattern equip- 
ment to suit that production. In 
general, for limited production (10 
to 100 castings) the loose pine pat- 
tern answers the purpose. Produc- 
tion up to 500 castings would indi- 
cate a mahogany pattern, if possible, 
mounted on a pattern board. Quan- 
tities of castings over 1,000 should 
be made from aluminum patterns 
mounted on metal plates; where an 
irregular parting is involved, a cast 
aluminum match plate would be 
required. 

Equipment for production run- 
ning into the hundreds of thou- 
sands requires special attention, and 
should be carefully planned by the 
management of the foundry making 
the castings. Cope and drag sets of 
pattern plates usually are indicated, 
along with gang coreboxes and suit- 
able driers. 

At the beginning of the war in 
Europe, it became evident that the 
requirements for vises would in- 
crease sharply. In order to meet the 
production required, something had 
to be done with the pattern equip- 


. ment, which until that time had 


been loose hardwood patterns with 
a parting line to suit the necessity 
of setting the jaw steel in the 
drag. After the problem was faced 
squarely by the engineer, the found- 


ry superintendent, and the author's 
father—the patternmaker, new 
equipment was developed. 

Split aluminum patterns, ma- 
chined on all critical dimensions 
with an arrangement for setting the 
jaw steel in a core, solved the main 
difficulty of closing over a straight 
object sticking into the cope. Alumi- 
num coreboxes, also machined to 
close tolerances and fitted with core 
driers, gave uniform cores in mini- 
mum coreroom time. The savings 
to the foundry were in the form of 
heavy castings on a good production 
basis, lower scrap losses, and relief 
from demands for deliveries. 

Savings to the vise manufacturer 
were great. The castings were deliv- 
ered on schedule. The weight of the 
castings was reduced because now 
the molder did not rap the pattern 
and add three pounds on each cast- 
ing. With the slight reduction in 
cost per pound, the pattern equip- 
ment cost was absorbed in casting 
cost saved on the first order of 2000. 

Added to this was the standard- 
ization of set-up practice in the ma- 
chine shop. Uniform castings can be 
set up without shimming, fitting 
and testing by the machine opera- 
tor. The metal allowed for finishing 
was uniformly 3; or 14-in., accord- 
ing to a predetermined practice, so 
that the surfaces could be milled to 
size with a single machine pass. 


Design Change 

The 12-in. square sub-base shown 
in Fig. 2 lent itself neatly to im- 
provement. The strap shown across 
the top of the present casting was 
formerly cast across the bottom. 
This meant that a core had to be 
used to make the inside of the cast- 
ing and, when this disadvantage was 
pointed out tq the engineer, he 
looked into the possibility of mak- 
ing a change. He found that there 
was no harm in moving the bar to 
the top face, which allowed the use 
of a cast plate and resulted in sav- 
ings to both foundry and fabricator. 

The foundry now can produce a 
quality casting in minimum mold- 
ing time, so that even at a reduced 
price per pound a profit is made. 
The fabricator now receives a quali- 
ty casting ahead of schedule. The 
price per pound is less and the 
weight per casting slightly lower 
than with the old loose pattern. 
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NEW LITERATURE 








“Machining Aluminum Alloys,” a 124- 
page, spiral-bound, 6 x 9-in. manual, is 
now available, at one dollar a copy, from 
Reynolds Metals Co., Department 47, 2500 
So. Third St., Louisville 1, Ky. Featured 
are eight data charts containing recom- 
mendations for eight machining operations. 
Another section discusses machining char- 
acteristics of aluminum alloys, and nine 
chapters offer information on tooling, 
feeds, speeds, and cuts coolants. 


In a new pictorial booklet, “Learn Arc 
Welding,” Hobart Trade School, Inc., 
Troy, Ohio, describes the courses of study 
offered at the institution. 


In a new 23-page illustrated booklet, 
“AAF in Industry,” American Air- Filter 
Co., 215 Central Ave., Louisville 8, Ky., 
offers information on various types of in- 
dustrial dust problems and typical installa- 
tions of its air filtration and dust control 
equipment. Included are charts showing 
size and characteristics of air-borne solids 
and sections dealing with filtered air for 
industrial ventilation; drying operations 
and product finishing. 


In an attractive, three-color folder, 
Automatic Transportation Co., 69 W. 87th 
St., Chicago 20, introduces its “Skylift” 
automatic electric truck. Construction and 
mechanical features are described and com- 
plete specifications listed. The firm also 
offers the loan of two materials handling 
films, “Pay Loads Pay Off” and “Skylift 
Newsreel.” 


Products of the Columbia Chemical Div., 
Pittsburgh Plate Glass Co., Fifth Ave. at 
Bellefield, Pittsburgh 13, Pa., are described 
in a series of attractive folders available 
from the firm. Properties, applications 
and forms, are listed for caustic soda; soda 
ash; caustic ash; liquid chlorine; sodium 
bicarbonate; modified sodas, and the com- 
pany’s line of cleaner. 


“The News Letter” of American Wheela- 
brator & Equipment Corp., Mishawaka, 
Ind., lists the products for which litera- 
ture is made available by the company. 


“Drying of Foundry Sands by Dielectric 
Heat,” a technical paper on the applica- 
tion of high-frequency electric fields in 
foundries, is available from Casein Co. of 
America, Division of Borden Co., 350 
Madison Ave., New York. 


An index guide to reports on wartime 
technological developments in the United 
States, Germany and elsewhere, titled 
“Bibliography of Scientific and Industrial 
Reports,” and issued by the Office of Tech- 
nical Services, U. S. Department of Com- 
merce, Washington, D. C., is now available 
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from that office at 50 cents per copy. In- 
tended for use with the Bibliography, this 
comprehensive index covers the first 25 
issues, from January 11, 1946, through June 
28, 1948. 


“Practical Information on Dust Collec- 
tion,” Bulletin FY-142, issued by Whiting 
Corp., Harvey, Ill., is a revised and en- 
larged edition of an earlier bulletin on that 
subject. The 16-page booklet covers both 
technical and general factors, and includes 
sketches and tables for quick reference. 
Hoods, orifice loss, pipe resistance, fans, air 
pressures and other pertinent points are 
discussed. 


“Cash-Acme”—small volume pressure re- 
ducing and regulating valves for special 
installations—is the subject of a new bulle- 
tin, No. 199, issued by A. W. Cash Valve 
Mfg. Corp., 666 East Wabash Ave., Decatur, 
Il. 


Technical dictionaries, college and other 
textbooks, and recent works on metals, 
chemistry, physics, general science and 
technology are listed in the 1947 catalog of 
Chemical Publishing Co., 26 Court St., 
Brooklyn 2, N. Y. 


Facilities, practices, products and per- 
sonnel of Grede Foundries, Inc., Milwau- 
kee, are presented in an unusually attrac- 
tive, profusely illustrated brochure, A 
Quarter Century of Foundry Progress. 
Text and pictures constitute a review of 
foundry operations and a clear portrayal 
of the importance of foundryman’s role 
in industry. 


Magnetic crane controls are described in 
a new 20-page booklet, B-3853, issued by 
Westinghouse Electric Corp., Pittsburgh 
30, Pa. Descriptive information, wiring 
diagrams, performance curves and guide 
to type of a-c control best suited to a job, 
are included. 


Specifications and construction features 
of “Monarch” brand transmission belting 
are outlined by Hewitt Rubber Div., He- 
witt-Robins, Inc., 240 Kensington Ave., 
Buffalo 5, N. Y., in a new four-page prod- 
uct folder. Applications in foundries, 
mines, quarries, etc., are cited. 


The new and improved “Falk Type F 
Steelflex Couplings,” and eight other types 
of couplings produced by the firm, are de- 
scribed in Bulletin 4100, issued by Falk 
Corp., Milwaukee 8. Simplified selection 
tables for motor and turbine applications 
are provided. 


An analytical study on “Employee Feed- 
ing Earns a Profit . . . True or False?” has 
been completéd by Richardson Wood, in- 


dustrial analyst, New York, for Crotty 
Brothers, Inc., 137 Newbury Street, Boston 
16, industrial restaurant operators. Ring- 
bound and well illustrated, the booklet 
describes the effects of employee feeding on 
employee relations, absenteeism, and acci- 
dents notes. 


Dust collectors are the subject of Bul- 
letin No. 1128, a 72-page booklet issued by 
American Blower Corp., Detroit. Operat- 
ing principle and design, fields of applica- 
tion, efficiency factors and representative 
performance data are given. Selection 
charts, dimensions of single collector units 
and of group arrangements, application 
factors, and general design data are also 
shown. 


Data on caustic soda, its properties, 
characteristics, forms, constants and ap- 
plications, are available to the engineer, 
technician and executive in an elaborate, 
three color, profusely illustrated booklet 
of 72 pages, issued by Columbia Chemical 
Div., Pittsburgh Plate Glass Co., Fifth 
Avenue at Bellefield, Pittsburgh 13, Pa. 
Numerous photographs, as well as tech- 
nical charts tables and graphs, are in- 
cluded. Methods of manufacture, purifi- 
cation, and handling, are also described in 
the text. Requests for copies should be 
on company letterhead and should specify 
“Form A-100.” 


In “Facts for Foundrymen,” sixth edi- 
tion, Niagara Falls Smelting & Refining 
Div., Continental-United Industries Co., 
Buffalo, N. Y., offers a foundryman’s 
handbook, containing data on aluminum 
and brass alloys, cast iron, copper, malle- 
able iron, nickel and lead. Also given are 
SAE specifications, and tables on volume 
and weight conversion, weights of com- 
mon alloys, weights of common materials 
and liquids, and metric conversion. Avail- 
able from the company, $1.00 per copy. 


Technica] information on aluminum 
alloys is presented in the 248-page “Rey- 
nolds Aluminum Alloys and Mill Prod- 
ucts Data Book,” featuring 106 tables of 
data. Format is 6x9-in, and the book is 
wire bound to open flat at any point. 
Nominal chemical compositions, typical 
physical properties, values of density of 
coefficients of expansion, thermal and 
electrical conductivity, annealing and heat 
treating cycles for sand-casting, perma- 
nent-mold casting, die casting and 
wrought alloys, are given. Price, $2.00 
per copy; ayailable from Reynolds Met- 
als Co., Dept. 47, 2500 S. Third St., Louis- 
ville 1, Ky. 


In the new “USCO News Casting,” 
U. S. Reduction Co., East Chicago, Ind., 
offers aluminum foundrymen a monthly 
digest of news and ideas about aluminum. 
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é Substantial savings are real- 
: ized by practical applications 
of the metallic-are welding meth- 
od and aluminum-bronze elec- 
trodes in joining cast iron and 
steel, and in rebuilding worn 
seats in large cast iron valves. 
Weld areas should be carefully 
prepared. Critical castings should 
be a and the interpass 
working temperature maintained. 


AN INTERESTING APPLICATION 
of metallic-arc welding, illustrating 
the versatility of coated aluminum- 
bronze electrodes in welding dis- 
similar metals, was recently reported 
by a Canadian manufacturer. 

An order received by this com- 
pany called for 24 fin-type radia- 
tors, which are used in commercial 
and domestic heating units. The 
order specified three-high header 
units. Only four-high header units 
were available, however. When an 
effort was made to secure the re- 
quired headers from the foundry, it 
was found that they could not be 
supplied in time to meet the delivery 
dates specified on the order. 

It was decided that the only solu- 
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tion was to cut down a four-high 
header to the required size and weld 
on a steel end plate. The header was 
cut down on a bandsaw and a ;3,-in. 
S.A.E. 1020 steel plate, cut approxi- 
mately ;3,-in. smaller than the end 
of the header, was placed over the 
end to be closed. 

The mild steel plate was then 
welded to the cast iron header, using 
35-in. diameter coated aluminum- 
bronze electrodes with the metallic- 
arc. After assembly, each unit was 
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tested for soundness under 300-lb 
hydrostatic pressure, and all welds 
were found to be perfect. 

This application is only one of 
many wherein coated aluminum- 
bronze electrodes can be used to suc- 
cessfully weld a great variety of dis- 
similar metals. Aluminum-bronze 
electrodes are also used to provide 
high strength, bearing, wear- and 
corrosion-resistant overlays for such 
applications as valve seats, steel 
mill guides, and acid pickling han- 
dling-equipment parts. 

An industrial gas company sal- 
vaged the 24-in. cast iron gas valve 
shown in the photograph by metal- 
lic-arc welding with aluminum- 
bronze electrodes. A considerable 
saving was realized over the initial 
cost of a new valve; in addition, the 
service life was greatly extended. 

This gate valve is used in a car- 
burated water gas installation, ne- 


Steel end plate is welded (left) in- 


to cast iron radiator header. Close- 
up (below) of the completed weld. 
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cessitating opening and closing at 
regular and continuous 3-min inter- 
vals. Constant operation subjects 
the valve seats to a tremendous 
amount of abrasive wear and ero- 
sion, resulting in a normal operat- 
ing life of only 4 mo. These 770-Ib 
valves have two seats and, in this 
particular case, both seats were so 
badly worn that the valve was no 
longer serviceable. 

Original cost of the valve cast- 
ing, including finish machining, was 
$130.39. The total cost of reclaiming 
this valve by welding with alumi- 
num-bronze electrodes, including 
finish machining, was $66.13. 

In preparation for metallic-arc 
welding of the valve faces, the sur- 
face area to be welded was undercut 
in. to insure removal of all worn 
and eroded base metal. The surface 
was then cleaned thoroughly. Be- 
fore welding, a large gas torch was 
used to preheat the entire valve to 
400 F. ‘The same interpass tempera- 
ture was maintained during the en- 
tire welding operation. 
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For the initial layer, a soft grade 
of aluminum-bronze (89 per cent 
Cu, 10 per cent Al, | per cent Fe) 
electrodes were applied to give a 
back-up deposit of high ductility. 
Subsequent layers were deposited 
with a harder grade of aluminum- 
bronze (83 per cent Cu, 12.5 per 
cent Al, 4 per cent Fe) electrodes, 
producing a deposit of 200 Brinell 
hardness for wear resistance. 

Electrodes of ;3,-in. diameter were 
used in depositing the overlays on 
the one in. wide seats. Down-hand 
welding with a back-step method 
was used to minimize distortion in 
the cast iron valve. A relatively low 
current was used on the initial layer, 
with a rapid weaving technique to 
distribute the heat and prevent deep 
penetration. The least amount of 
penetration is desirable in welding 
iron-base metals with copper-base 
alloy electrodes. The electrode arc 


A 24-in. cast iron gas valve was re- 
claimed by depositing three layers 
of metal on the worn valve seats. 








is directed onto the molten weld 
puddle instead of the base plate in 
order to obtain a brazing action 
with the metallic-arc method. 

The procedure consisted of weav- 
ing the ;3,-in. diameter electrode 
across the one-in. face for a distance 
of 6 in. on the circumference. A new 
deposit was then started directly op- 
posite in order to distribute the 
welding heat and minimize stress 
concentrations. One entire face was 
surfaced, and then the operation re- 
peated on the opposite face. 

The first layer was applied using 
165 amperes and 30 volts. Subse- 
quent layers were deposited at 225 
amperes and 31 volts. Three layers 
were required on each face to insure 
a finished weld deposit thickness of 
4-in. The valve was then placed 
on a positioner and rotated verti- 
cally for finish welding the inside 
edges of the valve faces. 

Indications are that the service 
life of this valve, will be extended 
from 4 to- 12 months under severe 
conditions of wear and corrosion. 














MOLDING SAND BINDERS 


L. Jenicek, D.Sc. 
Prague, Czechoslovakia 


Properties of molding sands 
which are of interest to the found- 
ryman, as given by Dunbeck,? are 
grain size, green, dry and hot com- 
pressive strengths, permeability, du- 
rability, flowability, moisture con- 
tent, resilience, expansion, contrac- 
tion and sintering point. 

These properties are needed in 
different degrees according to use. 
Naturally bonded sands are always 
sufficient if they have a certain 
grain size, permeability, expansion 
and refractoriness as initial prop- 
erties. In case naturally bonded 
sands do not develop the other de- 
sired properties, a suitable admix- 
' ture is made to the sand. 

All admixtures, as well as the cor- 
responding substances in naturally 
bonded sands, have one essential 
feature in common; they connect 
the sand grains into a system whose 
strength, produced by ramming, en- 
ables both the mold and the cool- 
ing casting to safely sustain the 
stresses to which they are subjected. 

In testing practices these stresses 
are characterized by the green, dry 
and hot compressive strengths cor- 
responding to the temperatures re- 
sulting from the cooling casting. At 
the same time these admixtures 
must produce many other prop- 
erties in the sands if the sands are 
to be regarded as suitable for 
foundry use. This applies to in- 
organic materials such as clays, and 
to organic substances used for the 
production of cores. 


Bond Properties and Strength 

To achieve a certain coherence 
among the sand grains, attractive 
forces must interact. For the co- 
herence of two bodies in the dry 
state it should be assumed that the 
largest possible part of each body is 
in contact with the other and, at 
the same time, distances between 
their surfaces are of the same order 
as the distances between atoms or 
molecules of the bodies under con- 
sideration. 
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In this contribution to the 

theory of binder effects upon 
the properties of molding sands, 
the author sets down his own ex- 
perimental results and experi- 
ences and quotes those of other 
investigators, the purpose being 
to more completely inform the 
American foundryman upon the 
trends of European investigations 
during the long war-time period. 


Under these conditions the forces 
which interact to hold the two 
bodies more tightly together are 
greater as the size of the bodies be- 
come smaller and as the propor- 
tion of surface and weight becomes 
greater. For inorganic substances 
these forces are most frequently 
represented by electrostatic forces 
between ions or dipols, and for or- 
ganic materials, without dipolar 
moments, involved are Van der 
Waal forces. 

The forces producing coherence 
between silica sand grains are neg- 
ligible and of no importance be- 
cause the grains are too large and 
their surfaces too’ irregular. The 
specific task of every binder is to 
use most effectively the inherent 
surface forces present upon each 
sand grain. To fulfill this task ev- 
ery binder should possess the fol- 
lowing properties: 

(1) It should wet the sand grain 
surface as much as possible. 

(2) The adhering forces be- 
tween binder and sand grain should 
be as intense as possible. 

(3) The cohering forces within 
the binder itself must be of the 
same order as the forces of (2). 

In practice, wetting the sand 
grains is most frequently accom- 


plished by adding the binder in the | 


liquid state. To obtain the other 
two conditions, the binder must 
contain or develop the maximum 
number of particles of colloidal 
dimensions. The  surface-weight 
proportion is optimum when those 
colloidal particles take a plate- or 
fibre-like form. 

Bond clays (inorganic materials) 
and all water-dispersed organic 
binders (such as dextrin and 


starch) used for bonding molding 
sands contain such colloidal par- 
ticles. Such colloidal particles de- 
velop during the setting of cement 
and during the baking of organic 
binders, especially during poly- 
merization of oils such as linseed. 

For sands in the “green state” 
the adhering forces are interacting 
in the presence of a liquid. These 
forces function in the presence of 
water, but little, if any, in the 
presence of oils such as linseed. In 
the case of forces active between 
sand and clay in the green state, 
we are concerned with the exist- 
ence and interaction of forces be- 
tween silica grains and clay, and 
between the clay particles them- 
selves in water. U. Hofmann and A. 
Hausdorf? have studied these 
forces of Na-bentonites  (electro- 
dialysed Ca-bentonite) with vari- 
ous exchange cations. 

In the presence of water the ele- 
mentary particles of Na-bentonite 
are surrounded by a diffusion 
double-layer. In the presence of 
water the exchange cations (1) try 
to diffuse through the double-layer 
and (2) try to separate themselves, 
aided by an increase in thermic 
movement, from the negatively 
charged surfaces of the silica layers 
of the clay lattice to which they are 
attracted by electrostatic forces. 


Distance From Surface 

According to Debye-Huckel’s 
theory, the extent of this diffusion 
double-layer, i.e., the average dis- 
tance of the cations from the sur- 
face, is given by the quantity //k 
with the dimension of length (Fig. 
1). The distance depends upon 
the concentrations of the same ca- 
tions in the solution, and it dimin- 
ishes with increasing concentration 
of the cations. 

Also, the average distance sepa- 
rating the ions in solution dimin- 
ishes with increasing concentration 
of the cations, but at not so rapid 
a rate as 1/k. With greater concen- 
trations, two surfaces can approach 
so closely that an intermixing of 
the two diffusion double-layers re- 
sults. The cations spread equally 
between both negatively charged 
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surfaces and bind them as illus- 
trated in Fig. 2. 

In order to explain the binding 
action between silica grains and 
Na-bentonite, it may be assumed 
that even the surface of the silica 
grain contains a small number of 
exchange cations, so that a mixed 
diffusion double-layer is formed in 
the presence of water. In any case, 
Si-O dipols which, by reason of 
their electrostatic dipolar forces 
attract the cations of the diffusion 
double-layer, are present on the 
silica surface. 

Since only a relatively small 
amount of water is involved in 
molding sands, let us consider the 
extent to which the aforemen- 
tioned mechanism applies. In this 
water other cations, usually Ca and 
Mg, are present along with the Na 
cation of Na-bentonite. According 
to Debeye-Huckel’s theory, the 
quantity 7/k is true only for mono- 
valent cations when the distances 
involved are greater than 25 A°. 
We, however, are interested in dis- 
tances less than 25 A°. 

The aforementioned mechanism 
is true for not only Na-bentonite 
but for all clays, and is at least 
qualitatively supported by the fol- 
lowing facts. According to Grim. 
Bray and Bradley,’ the green com- 
pressive strength of molding sands 
is dependent upon the amount of 
exchange cations, and as _ this 
strength increases the number of 
cations increases. 

With mixtures of constant Na- 
bentonite content at increasing 
moisture contents, the green com- 
pressive strength increases at first 
because the silica grains can be 
more easily moistened and diffu- 
sion double-layers can develop in 
the clay. As we continue to in- 
crease the amount of water, the 
green compressive strength attains 
a maximum value, and a further 
increase in water content brings 
about a decrease in this strength 
because the diffusion double-layers 
are unfavorably changed due to a 
diminution in the cation concen- 
tration. 


From this point of view there is 
no justification for the use of soft 
Water, a practice sometimes recom- 
mended when bentonite is used. 
Laboratory tests (Fig. 3) prove 
that the green compressive strength 
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of a mixture bonded by Na-ben- 
tonite increases slightly in relation 
to the hardness of water. 

Consideration is seldom given to 
the influence of anions, often re- 
garded as insignificant but which, 
nevertheless, may be unfavorable. 
For example, an excessive admix- 
ture of 2.3 grams of Na,SO, to 100 
grams of Na-bentonite produces a 
decrease in green compressive 
strength from 300 g/cm? to 150 
g/cm? (4.3 psi to 2.15 psi) . 

In the case of forces active be- 
tween sand and organic binders 
in the green state, the green com- 
pressive strength of pure silica 
sands bonded with organic binders 
generally is lower than clay-bonded 
sands, and most frequently this 
strength cannot be increased by in- 
creasing the amount of binder. 


Bonding Power 


Water-dispersed organic binders 
have less green bonding power, 
rarely exceeding 100 g/cm? or 1.4 
psi, than clays, and oil-bonded 
sands have the lowest green com- 
pressive strength (20-40 g/cm? or 
0.29-0.58 psi). When organic bind- 
ers are used the interacting forces 
(Van der Waal’s) are different; 
nevertheless, after drying, a high 
compressive strength is achieved by 
mixtures bonded with organic ma- 
terials, and this strength is at least 
equal to that produced by clays. 

Experience has indicated that a 
certain increase in the green com- 
pressive strength can be achieved 
by increasing the viscosity of the 
sand mixture, which is limited by 
the technical conditions of mixing 
the sand. Above a certain viscosity 
the binders do not mix well with 
the sand and, consequently, the 
previously mentioned condition of 
perfect adhesion is not fulfilled. 


The influence of adhesion, at a 
lower degree of viscosity, can be 
more readily observed in its effect 
upon the dry compressive strength, 
rather than the green compressive 
strength. Since various binders be- 
have differently in this respect, it 
seems useful to consider the prob- 
lem of viscosity of organic binders 
and bond clays at the same time. 

Binder Viscosity—Influence on 
Green Compressive Strength. As- 
suming that the silica sand grains 
are uniformly wetted, each grain 





will be better enveloped by the 
binder at lower viscosities of the 
binder. Because of this, some or- 
ganic binders of high viscosity at 
room temperature usually are ad- 
mixed at a higher temperature. It 
is also well known from practice 
that the admixing of some binders 
to the sand depends upon the type 
of mixing equipment used. 

There is a great difference be- 
tween mixing Na-bentonite in the 
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DISTANCE OF IONS A 


Fig. 1—Relation of average distance 
between ions in solution and of the 
average depth of the diffusion 
double-layer, both with respect to 
the concentration of NaCl solution. 





voo4+ 
— ANIONS 


CATIONS 


Fig. 2—Uniform distribution of ca- 
tions between two silicate surfaces 
of montmorillonite, assuming that 
a sufficient concentration of the 
loss is present in the solution. 
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presence of water by means of a 
shovel mixer and by means of 
muller-type mixers. Mixing in the 
muller-type mixers is accomplished 
under the influence of higher 
shearing stresses. 

For comparison, Plesinger ‘* 
shows that after mixing in a muller- 
type mixer a sand containing the 
optimum admixtures of Na-ben- 
tonite and water gave a green com- 
pressive strength 20-60 per cent 
higher and a dry compressive 
strength 60-300 per cent higher 
than the same sand mixed by a 
paddle-type mixer. The influence 
of shear stresses is evident from the 
well-known viscosimetry of col- 
loidal substances. 

It appears difficult to follow the 
influence of shear stresses on the 
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Fig. 3—Influence of the hardness of 
water on green and dry compressive 


strengths for a mixture of 5 per cent 


Na-bentonite and 4 per cent water. 
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viscosity of some binders, especially 
for large particle clay suspensions 
at concentrations which occur in 
their practical applications in 
molding sands. To the present 
time, the consistometer of Hoph- 
ler® has been used for this pur- 
pose. The suspension to be tested 
is enclosed in a hollow steel cylin- 
der of known diameter. A body, 
generally a small ball, is pressed 
into the suspension under different 
pressures, and the time measured 
for the ball to traverse a given dis- 
tance. Thus the velocity of flow- 
ing is measured. 

In clay suspensions, especially 
under large pressures, water is 
pressed out by the ball and the sur- 
face of the ball is lubricated by the 
water. The amount of water in the 
suspension changes with the dis- 
tance traversed by the ball and, 
consequently, the measured time 
values change as well. Owing to 
war conditions it was not possible 
to introduce a more satisfactory 
method, and the dependence of 
velocity of flowing on shear stresses 
could be measured only for some 
suspensions, and then only ap- 
proximately. 

The values of viscosity which 
may be obtained from the curve of 
flowing are, under these circum- 
stances, significant only for general 
orientation. The differences be- 
tween the flow values of the various 
binders in suspension are so large 
that they shift into the background 
the theoretical uncertainties and 
lack of exactness originating from 
the testing procedure. However, 
the flow values obtained do permit 
us to make interesting conclusions. 

Figure 4 shows a summary of re- 
sults obtained. Figure 4a shows the 
relation of viscosity to shear stress 
for some well-known binders (lin- 
seed oil, Na-bentonite, etc.) and 
also for some materials that may 
come into consideration as binders 
(Nacel-glyk and ethylcel-ester) . 

Viscosities of materials such as 
oils do not depend upon shear 


Fig. 4—Relation between viscosity 
and (a) shearing stress, (b) green 
compressive strength and (c) dry 
transverse strength for water, lin- 
seed oil, dehydrated caster oil, con- 
densated suphite lye, ethyl-cellu- 
lose-ester, sodium-cellulose-glycolate 
and Na-bentonite. 
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stresses. Na-bentonite is one of 
those substances which, when in 
suspension, exhibits diminishing 
viscosity with increasing shear 
stress. This phenomenon is de- 
scribed as structural viscosity or, 
more generally, as quasi-viscosity. 
At small shear stresses some binders 
behave almost like a solid and 
their viscosities approach infinity. 

Figure 4b shows the relation be- 
tween green compressive strength 
and the measured viscosity at its 
maximum value. Figure 4c shows 
the corresponding values for the 
dry transverse strength. In all tests 
the viscosities of the binders were 
measured for concentrations gen- 
erally found in foundry sand mix- 
tures, and these concentrations 
were admixed with the sand. Be- 
cause of the previously mentioned 
experimental difficulties, the test- 
ing of Na-bentonite suspensions re- 
quired a relative increase in the 
amount of water. 

In general, for all types of mate- 
rials, we may assume that their 
necessary uniform distribution can 
be achieved only when the viscosity 
does not exceed a certain limit 
related to any material in ques- 
tion. When a particular limit is 
exceeded, the uniformity of dis- 
tribution necessary for green com- 
pressive strength is incomplete and 
the strength is diminished. 


Uniform Distribution 


For a binder which exhibits 
quasi-viscosity, the necessary uni- 
formity of distribution of that 
binder can be achieved by increas- 
ing the shear stress if viscosity at 
small shear stresses is too large. If 
at a given shear stress the limit of 
mixability for any mixer is ex- 
ceeded by increasing the concen- 
tration of the binder, the resulting 
green compressive strength of the 
mixture decreases. This is shown 
in Fig. 4, with sodium-glycolate of 
cellulose ( Curve N, Fig. 4b). 

Due only to this influence of 
shear stress, it is possible to mix 
the Na-bentonite suspension and to 
explain the influence of different 
Kinds of mixers upon the achieved 
strengths according to experience 
from practice. A lower viscosity 
achieved by warming results in bet- 
ter mixing of all binders, espe- 
cially viscous oils, resinous materi- 
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VELOCITY OF FLOW 











SHEAR STRESS 


Fig. 5—Schematic representation of 


the relation of velocity of flowing 


to shearing stress; various binders. 


als and pitch. The warming of 
certain binders is a general found- 
ry practice. 

Figure 4b shows that the relation 
between green compressive strength 
and viscosity has more general im- 
portance, since this strength usually 
increases as the viscosity increases. 
This relation is more evident when 
we consider the character of flow- 
ing, shown schematically in Fig. 5, 
for various types of binders. 

For the coordinate system used 
in Fig. 5, viscosity is determined 
from the tangent to the curve in 
question at any particular shear 
stress. The curves are of different 
character and become straight lines 
for pure viscosity (after Newton) 
which occurs with water and oil. 
The curved lines in Fig 5 indicate 
that, for certain water-dispersed or- 
ganic binders, viscosity varies with 
shear stress. 

When a curve passes through the 
origin of the coordinate system, a 
movement approaching that of 
flowing occurs at low shear stresses. 
If the curve begins to rise from a 
certain shear stress, the binder up 
to this stress behaves as a solid. 
The position and character of the 
curves depend upon the tempera- 
ture and on the duration of shear 
stress, as mentioned later in con- 
nection with the study of the in- 
fluence of thixotropy. 


Green Compressive Strength 


From theoretical considerations, 
materials which behave as solids up 
to the greatest possible shear 
stresses will possess the best prop- 
erties for the development of green 
compressive strength; and if at the 


same time these same materials 
have the lowest possible viscosity 
they will possess the best properties 
for admixing into the sand and for 
ramming the sand. Figures 4 and 
5 show that of the materials men- 
tioned, Na-bentonite more closely 
approaches theoretical conditions. 

Some macromolecular organic 
substances which exhibit swelling 
in the presence of water have qual- 
ities approaching those of Na- 
bentonite, and achieve excellent 
strength after drying. A suspension 
of Na-bentonite behaving as a 
quasi-solid material at low shear 
stress produces a sufficient green 
compressive strength in the sand; 
however, at a higher shear stress 
the viscosity rapidly decreases and 
the Na-bentonite can be well mixed 
into the sand. 

In this respect other bond clays 
are characterized by a less favor- 
able behavior, as shown in Fig. 5. 
It is not possible at present to di- 
rectly compare the influence of 
shear stress on the binder alone 
and a mixture of the binder and 
silica sand. The sand mixture can 
be classed as a rough polydisperse 
system. The influence of the prop- 
erties of the silica sand, such as 
grain size, grain distribution, and 
form and quality of the grain sur- 
face is evident. 


Binder Concentration 


A pure silica sand mixed with a 
purely viscous binder (such as 
shown by curve A, Fig. 5) shows a 
certain green compressive strength, 
however small. The sand mixture 
behaves as one system, according to 
curve B or curve C of Fig. 5, pro- 
vided that the concentration of 
binder does not exceed a certain 
limit above which the sand mix- 
ture flows. 

The individual characteristics of 
the binder can best be observed by 
watching the movement of grains 
in “green sand” during a pressure 
test. The movement of the grains 
would be best recorded by filming. 
Figures 6 to 9 show the more 
viscous behavior of sand-alkylin 
system (mixture) as compared to 
the sand-(Na-bentonite) system. 

The influence of various amounts 
of different clays upon silica flour 
relative to the coefficient of inter- 
nal friction has been studied by 
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Fig. 6 (left) Compression test on 
“green” sand bonded with one per 
cent ethyl-cellulose-ester (starch) . 
Green compressive strength, 130 
gm/cm? (1.85 psi). Deformation 
just before fracture, 10 per cent. Fig. 
7 (right) —Same as Fig. 6, but at in- 
stant of failure. Deformation, 14 
per cent in this instance. 


Endell® and collaborators. Al- 
though a different physical quan- 
tity is concerned, the results are 
instructive from the point of view 
considered. Na-bentonite, more 
than other binders, reduces the co- 
efficient of internal friction. A fine 
silica flour will serve as an example 
to show how the properties of bind- 
ers can be influenced. 

Concerning their mutual influ- 
ence as to mechanical properties 
such as permeability and dry com- 
pressive strength, we may refer to 
the work of Morey and Taylor’ 
and to Fig. 11. The causes of the 
different characters of the curves of 
Fig. 11 will be sought in the 
simultaneous presence of different 
clays and in the influence of water 
upon their swelling abilities, with 
the object of explaining the green 
compressive strength curves and 
especially the different positions of 
maximum permeability. 


Thixotropy Defined 

The swelling of binders, with 
reference to molding sands, has 
been studied by H. Reininger and 
H. Jentsch,’° K. Endell and col- 
laborators,® and Piper.1. The 
swelling mechanism cannot be re- 
garded as the principal cause of the 
binding properties of materials 
found with or admixed with mold- 
ing sands. This is indicated by the 
circumstance that any principal 
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difference does not exist in the 


manner of admixing the binder, as 


is shown in Fig. 12 for the addition 
of Na-bentonite and water to sand. 

Thixotropy is most frequently 
defined as the process describing 
the ability of a colloidal gel to 
change, upon shaking or mixing, 
into a relatively mobile mass, 
which reverts slowly to the gel con- 
dition when in a state of rest. 
Thixotropy is an especially clear 
illustration of structural viscosity, 
because small shear stresses will be 
found to have no effect upon the 
gel, but in the case of high shear 
stresses (e.g., those produced by 
shaking) the gel is transformed in- 
to a liquid. 

According to Winkler’? thixo- 
tropy is well defined as the propor- 
tion of the volumes of liquid and 
solid matter which is required, one 
minute after shaking, for the sus- 
pension to just flow out of an 8 
mm diameter test tube when the 
test tube is changed from a vertical 
to a horizontal position. 

U. Hofmann ** has conceived a 
model which is useful in explain- 
ing thixotropy of Na-bentonite. 
Hofmann imagines that under cer- 
tain circumstances the layers of 
Na-bentonite in water are ar- 






















ranged as a house built of cards. 
Thixotropy, therefore, attains its 
maximum value when the particles 
of Na-bentonite, without losing 
contact with one another, occupy 
the greatest possible volume. 

Figure 13 shows the influence of 
various conditions of mixing Na- 
bentonite with sand upon the 
value of thixotropy, measured ac- 
cording to the method of Winkler. 
It will be clearly seen that me- 
chanical action such as mixing 
Na-bentonite with sand in the 
presence of water produces favor- 
able results due to the swelling and 
distribution of the binder. 

Thixotropy has also been meas- 
ured for the same mixture for vari- 
ous orders of admixing the ingredi- 
ents. Thixotropy changes with the 
resulting space distribution of Na- 
bentonite and parallels the course 
of green compressive strength. At 
the same time it can be demon- 
strated that thixotropy indicates 
sensitively the quality of Na-ben- 
tonite, and that it can serve in 
practice for the evaluation of vari- 
ous deliveries. 

Thixotropy can exert consider- 
able influence upon the green com- 
pressive strength because of the 
dependence of this strength upon 
the time factor. In the case of 
Na-bentonite, green compressive 
strength measured immediately 
after mixing can be one-third less 
than it will be some hours later. 


Fig. 8 (left) Compression test on 
“green” sand bonded with 5 per 
cent Na-bentonite. Green compres- 
sive strength, 260 gm/cm? (3.7 
pst). Deformation just before frac- 
ture, 0.0 per cent. Fig. 9 (right) — 
Same as Fig. 8, but at instant of fail- 
ure. Deformation is 18 per cent. 
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Fig. 11 (right) —Green compressive 
strengths of different sands and the 
point of maximum permeability: 
Curve B—Na-bentonite according 
to Morey and Taylor;* Curve C 
—clay according to Morey and Tay- 
lor;? Curve G—activated Na-ben- 
tonite from Geisenheim according 
to Endell;® Curve N—current-acti- 
vated German Na-bentonite. Clay 
contents of Czechoslovakian natu- 
rally bonded sands acccrding to 
Pisek and Holman, in percentages: 
Curve 24—Rudice, 15.9; Curve 27— 
Stepanov, 14.5; Curve 39—Blansko, 
10.6; Curve 40—Rosice, 14.1; Curve 
46—Kobylisy, 9.2. NOTE: In a des- 
ignation such as 90/0.145 the first 
number gives the point of maxi- 
mum permeability; the second num- 
ber the average grain size for the 
sand used. 


Fig. 10 (below) —Relation of dif- 

ferent clays admixed with silica 

flour, and coefficient of internal 
friction. 
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In conducting such tests all outside 
influences such as drying-out must 
be eliminated. 

Some macromolecular organic 
materials behave similarly. These 
materials are always sensitive, in 
varying degrees, to the time of mix- 
ing, because their molecules can be 
destroyed by the grinding effect of 
sand grains. This can be demon- 
strated experimentally by centri- 
fuging a suspension of such sub- 
stances through a layer of sand, 
resulting in a decrease of viscosity 
although the composition remains 
the same. 

Strength After Drying. The term 
“drying” has different physical, 
chemical and mechanical inter- 
pretations with respect to the par- 
ticular binder being considered. It 
is necessary to distinguish between 
the processes by which a binder 
develops its strength after drying. 
The processes are: (1) Simple me- 
chanical desiccation during which 
the binder does not change chemi- 
cally; (2) chemical change in 
the binder; (3) physical change 
marked by loss or binding of water. 

In the first case capillary pore 
water is always removed, and it 
does not matter if this is done in 
vacuum at room temperature or by 
the application of temperatures up 
to the boiling point of water at 


normal barometric pressures, this 
latter method being the only prac- 
tical way. All clays and some water- 
organic binders are dried in this 
manner. 

In the second case the binder 
changes chemically, the action be- 
ing accelerated by the application 
of temperatures above that of the 
boiling point of water. A classical 
example is the polymerization of 
linseed oil. Under the influence of 
varying higher temperatures dif- 
ferent reactions of the binder will 
take place. 

For example, the condensation 
product of sulphite lyes with for- 
maldehyde and urea can be com- 
pleted during the drying according 
to curve A, Fig. 14. The influence 
of higher temperatures upon the 
“dry” transverse strength after a 2- 
hr drying period is indicated by 
curve B of Fig. 14, for the pre- 
condensed products of sulphite lyes 
with formaldehyde and urea. 

The third process of drying in- 
volves (1) the loss of water of crys- 
tallization accomplished above the 
boiling point of water, eg., in 
clays, and (2) the binding of water 
(hydration) to the binder particles, 
e.g., portland cement. 

When chemical reaction is neces- 
sary to produce dry strength the 
drying requires two phases. During 
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admixing Na-bentonite and water 
on the strength properties of sand. 
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Fig. 13—Values of thixotropy (ac- 
cording to Winkler) for sand and 
Na-bentonite mixtures: (a) Ratio 
of volumes of water to one unit 
volume of Na-bentonite, and (b) 
ratio of volumes of water to volumes 
of sand plus Na-bentonite. Column 
I1—Sand and 5 per cent Na-bento- 
nite as “dry” materials hand-mixed 
for 20 min.; Column 2—same pro- 
portion of materials mixed “dry” 
for 20 min. in a muller-type mixer; 
Column 3—five per cent water 
added and “wet” mixed for 20 min. 
For the third condition, thixotropy 
was determined after the addition 
of 33 volumes of water, agitating, 
and then a setting period of 15 hr. 
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the first phase the mechanically 
held water is removed, and in the 
second phase the chemical reaction 
occurring results in an increase in 
strength, provided that the binder 
is not destroyed because of too 
high a temperature. Figure 4 shows 
the difference between binders re- 
quiring only the removal of me- 
chanically held moisture and those 
requiring a chemical reaction for 
development of dry strengths. 
Upon desiccation the particles 
of the binder are enabled to ap- 
proach one another, and the pre- 


. viously mentioned attractive forces 


grow more effective than when 
water is present. The manner in 
which the binder particles cohere 
at their surfaces and adhere to the 
surface of the sand grains is im- 
portant. Research upon various 
kinds of bentonite by the electron 
microscope has shown that Wyo- 
ming bentonite is probably more 
adaptable since after being dried 
it forms a more cohesive skeleton. 


Organic Binders 

When more water than that re- 
quired to produce the optimum 
green compressive strength is ad- 
mixed, the dry compressive 
strength will be found to increase. 
This is common to all organic 
binders and is caused by better 
distribution of the elementary 
particles. Viscosity and _physical- 
chemical surface effects must be 
considered for organic binders. 

For example, on experiment 
with an asphalt emulsion (35 per 
cent asphalt, 8 per cent Tall oil, 3 
per cent NaOH 38Bé and remain- 
der water) hasshown that the emul- 
sion is completely separated into 
constituents upon contact with 
pure silica sand and the dry trans- 
verse strength is zero. This be- 
havior follows experience with 
highway-emulsions. of oil-in-water 
type, for distribution in pure silica 
sand is much worse than distribu- 
tion in crushed stone which is pro- 
duced from minerals containing 
compounds of bivalent and tri- 
valent metals. 

It has been possible to stabilize 
the tested emulsion partly by (1) 
admixing 5 per cent Na-bentonite 
which results in a dry transverse 
strength of 4.5 kg/cm’, or com- 
pletely by (2) immersing the sand 








in a 0.5 per cent soap solution 
which results in a dry transverse 
strength of 8 kg/cm?. Foundries 
generally use emulsions of the 
water-in-oil type, and the previ- 
ously mentioned separation into 
constituents does not occur with 
this type of emulsion. 

Of all the factors involved in the 
attainment of dry strength, viscosity 
is the most evident, and one gen- 
eral statement pertaining to this 
production of dry strength by or- 
ganic binders is as follows: When 
the viscosity exceeds a certain up- 
per limit, depending upon the 
binder and mechanical mixing 
equipment, the dry strength con- 
tinues to decrease at constant 
amounts of binder. This is well 
shown in Fig. 14c in the case of 
sodium-glycolate of cellulose, and 
in Fig. 15 for the condensate of 
sulphite lye. 

For the example cited in Fig. 
15, the optimum values of dry 
transverse strength can be achieved 
for each amount of binder at a 
constant proportion of total water 
in the mixture and binder. This 
relation is given by the propor- 
tionality factor w/b.* For the ex- 
ample cited, w/b = 0.4 and the 
binder itself had a water content. 

If the green compressive strength 
and the dry transverse strength of 
any binder were dependent solely 
upon viscosity, it would be ex- 
pected that for various amounts of 
the binder the maximum strengths 
would be obtained at constant 
value of w/b. This has been found 
to be true for the green compres- 
sive strength. 

With some small deviations the 





* The proportionality factor w/b can 
be considered in various ways. 


Let w = amount of water added to 
mixture in per cent. 

Let 6 = amount of binder “as sup- 
plied” by producer, in pet 
cent. 


Let b’ — amount of binder less any 
water content, in per cent. 
Let w’ = amount of water in “as 
supplied” binder, in pet 


cent. 
Therefore b’ + W’ = b 
w 
or -—-—-——-—— = w/b 
bY + w’ 


Another proportionality factor such as 


——< 
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factor w/b is 0.26 for the data re- 
ported by Morey and Taylor * who 
studied the properties of Na-ben- 
tonite bonded mixtures. From the 
dry compressive strength data of 
Morey and Taylor, w/b was cal- 
culated as 0.54 when the relation- 
ship of some certain per cent of 
binder with water ceases to be 
linear. If we desire an exact ex- 
pression for w/b, it is always well 
to note the strength and perme- 
ability values at definite amounts 
of binder or water in relation to 
the factor w/b. 

Relationships which otherwise 
would be expressed by a three- 
dimensional diagram are thus 
quite easy to comprehend. In prac- 
tice it is not feasible to compare 
several three-dimensional diagrams, 
which would be necessary when 
one is obliged to seek a compromise 
percentage of water sufficient for 
dry transverse strength but not too 
high for ample green compressive 
strength. —The comparison of two- 
dimensional diagrams (simple co- 
ordinate systems) giving the rela- 
tion for the factor w/b is quite 
simple. 

From these two-dimensional dia- 
grams it is evident that for a given 
amount of binder the value of the 
factor w/b is always much lower 
and the viscosity higher after ob- 
taining the maximum green com- 
pressive strength in comparison 
with a lower viscosity and higher 
value of the factor w/b after ob- 
taining the maximum dry trans- 
verse strength. 


Strength Values 

Frequently, the latter strength 
value cannot be attained because 
in the “green” condition the sand 
flows. As a result we are primarily 
concerned with the increase of in- 
ternal friction within the binder 
for the production of green com- 
pressive strength. The binder must 
be uniformly distributed between 
the grains. On the other hand, to 
achieve the highest possible dry 
transverse strength the grains must 
be perfectly enveloped, for only 
then can the binder achieve a 
strong continuous binding of the 
grains. 

Simultaneous Use of Various 
Binders. The simultaneous admix- 
ing of two or more binders pro- 
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vides properties not attainable 
from the use of a single binder. 
Most frequently, practice in Czech- 
oslovakia has found it necessary to 
increase the strength properties in 
the “green” state of core mixtures 
bonded by organic materials such 
as oils (which produce high 
strength properties upon drying) . 

Mere experience leads most fre- 
quently to quite negative results, 
proven by the example given in 
Fig. 16, where an emulsion oil 
(water-in-oil) has been literally 
spoiled by admixing a naturally 
bonded sand. Figure 17 indicates 
that much better results can be ob- 
tained by the simultaneous use of 
Na-bentonite with sulphite lyes, or 
even better, condensation products 
derived from them. Such mixtures 
have given satisfactory results for 
the production of blown cores. The 
use of Na-bentonite with a cereal 
binder such as corn flour belongs 
in this class. 

In all cases of the simultaneous 
use of a clay and a water-dispersed 
organic binder, the clay is the de- 
cisive factor for green compressive 
strength. The eventual increase in 
green compressive strength upon 
the addition of an organic binder 
is fictitious, for the organic binder 
absorbs a part of the water. The 
reduced amount of water available 
to the Na-bentonite produces a high- 
er green compressive strength. 

In all cases of simultaneous use 
of a clay and a water-dispersed or- 
ganic binder, the dry strength prop- 
erties are always higher than when 
the clay is used alone, and gen- 
erally lower than when the organic 
binder is used alone. Water-soluble 
organic binders are influenced less 
by the presence of clays than water- 
dispersed organic binders. Other 
properties such as reduced drying 
on the molded surface or change of 
strength at high temperatures, as 
well as “green” properties, are in- 
volved in the simultaneous use of 
inorganic and organic binders. 

Rather widespread use of cement- 
sand mixtures has led to experi- 
ments with various combinations 
which should have offered a mix- 
ture of certain green compressive 
strength needed for the production 
of cores. For this purpose water- 
dispersed starch or ethylester of cel- 
lulose have been used. They should 


have influenced the factor w/b of 
the cement-water system. 

At first the strongly swelling sub- 
stance should deprive the cement of 
water. During the setting of the 
cement the organic binder should 
permit the return of the water 
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Fig. 15—Dry transverse strength of 
condensated sulphite lye binder 
with various percentages of water. 


necessary for the hydration of the 
cement. Na-bentonite, or even the 
admixture of a naturally bonded 
sand has been used with some suc- 
cess, but at a reduction in the final 
strength of the cores. 

None of these methods is a final 
solution, and we can but hope that 
the results of the theoretical study 
of binders in the indicated direc- 
tions will bring improvements, 
either with an organic binder of- 
fering at the same time green and 
dry strengths, low gas content, and 
suitable strength at higher tem- 
peratures, or by a combination of 
binders influencing one another in 
a positive sense. 


Elevated Temperature Sand 

Up to the present, little atten- 
tion has been given in Europe to 
the strength of sand mixtures at 
elevated temperatures. The study 
of the influence of elevated tem- 
peratures has been limited to ob- 
servation tests. 
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Fig. 16—Relation between simulta- 
neous addition of emulsion oil (oil 
in water) and naturally bonded 
sand to silica sand with respect to 
developed green compressive 
strength and dry transverse strength. 


Fig. 17 (below) —Relation between 
simultaneous addition of Na-ben- 
tonite and condensated sulphite lye 
binder to silica sand with respect 
to developed green compressive 
strength and dry transverse strength. 
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These tests lead to the knowl- 
edge that sands bonded by clays 
increase in strength properties up 
to a certain temperature at which 
no liquid phase occurs. The causes 
of this phenomenon should be de- 
termined with regard to the extent 
of crystalline transformations, to 
reactions in the solid state, and to 
the tighter binding of the exchange 
cations which on warming lose 
their exchange ability. 

Much attention has been given 
to the behavior of sand mixtures at 
temperatures approaching the melt- 
ing points of iron and_ steel. 
Ardenne and Endell** especially 
have studied, under the electron 
microscope, bonding materials at 
fusion temperatures and the follow- 
ing conclusions have been drawn: 
The fusion temperature of binders 
which form a continuous peel of 
sand facilitating cleaning is rel- 
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atively low. Up to the present the 
only experiment regarding the vis- 
cosity of the bonding material of a 
naturally bonded sand, from the 
Rosenthal district, has been con- 
ducted in the temperature range 
1200-1450 C (2192-2642 F). 

According to Endell,1® viscosity 
at elevated temperatures can be 
calculated from chemical composi- 
tion. The results for certain avail- 
able sands are interesting, although 
not reliable at this time. However, 
these results do support Endell’s 
conclusion regarding the calcula- 
tion of viscosity, and this field of 
investigation deserves more atten- 
tion because it may lead to improve- 
ments in molding sand. 

The description of experimental 
details has been limited as much as 
possible. —The methods used to de- 
termine the strength properties do 
not differ essentially from the 





Standard A.F.A. procedures.’* The 
A.F.A. procedures are by far the 
most frequently used in Europe, 
although objections have been 
raised regarding the method of 
ramming the test specimens. 

It must be admitted that to some 
extent these objections are justified, 
especially by those foundries that 
desire to study more thoroughly 
the mechanism of bonding. It is 
evident that this subject deserves 
to be examined and discussed. 

In addition to his own results 
and experiences, the author quotes 
those of other investigators to in- 
dicate European trends of investiga- 
tion during the long war period. 
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FIRM FACTS 








Facilities of Standard Foundry, Inc., 
Cadillac, Mich., were severely damaged by 
a recent fire. The plant is in limited pro- 
duction while under repair. 


Controlling interest in Titan Metal 
Mfg. Co., Bellefonte, Pa., has been pur- 
chased by Consolidated Coppermines 
Corp., which had previously been en- 
gaged solely in mining copper-bearing 
ore from its Kimberly, Nev., properties. 

e 


Mattison Machine Works, Rockford, 
Ill, has begun construction of a new 
modern foundry to replace the building 
destroyed by fire recently. The new 
plant will be of masonry and fabricated 
steel and will incorporate the latest de- 
sign features. 


New management has taken over 
French Foundry Co., Bay City, Mich., 
which has specialized in iron, brass, 
aluminum and copper. work for the past 
20 years. The plant is now being oper- 
ated as CPR Foundry by F. E. Reeves of 
Saginaw, Mich., and formerly superin- 
tendent, Saginaw Malleable Iron Div., 
General Motors Corp., Saginaw. W. B. 
Pryer and L. F. Corp, both of the Malle- 
able organization, are associated in the 
purchase, although not active in the 
firm’s operations. 


Fergus Foundry Co., Fergus Falls, 
Minn., is preparing to resume operations 
at its foundry, which was almost com- 
pletely destroyed by fire some months ago 
and has since been rebuilt. 


Bates Expanded Steel Corp., East Chi- 
cago, Ind., announces purchase of 16 
acres of industrial land at Torrance, 
Calif., from Pacific Electric Railway Co. 


Broken Arrow Castings Co., Broken 
Arrow, Okla., has poured the first gray 
iron castings ever produced in that com- 
munity, for John Zink, burner manu- 
facturer, Tulsa, Okla. The new foundry 
plant is owned and directed by C. Law- 
master and Lee Miller. 


Griswold Mfg. Co., Erie, Pa., recently 
purchased by an eastern group, will. con- 
tinue operations under the same. firm 
name. Officers of the reorganized firm 
are: I. Tachna, president; J. M. Schaap 
and J. Arronson, vice-presidents; S. S. 
Flug, secretary; A. S. Weissman, treasurer. 


Oranco Mfg. Co. has been incorporated 
at Anaheim, Calif., and is expected to be 
in production by mid-April. Buildings 


. are under construction at 125 W. Com- 


mercial St. 

All officers and directors of the new 
firm are associated with Westlectric Cast- 
ings, Inc., Los Angeles. S. Gee Lowe, pres- 
ident of the Westlectric firm, is president 
at Oranco, where B. D. Lowe is vice-presi- 
dent; J. H. Lane, secretary, and G. M. 
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Lowe, treasurer. Directors include Alex 
Ross, E. Linsenbard and W. D. Bailey, Jr. 


General Electric Co., Schenectady, N. Y., 
will operate the new Knolls Atomic Pow- 
er Laboratory for the government. Con- 
struction will begin shortly in Nis-Kayuna, 
near Schenectady. General Electric al- 
ready has under construction a new re- 
search laboratory on the same property, 
and the work of the two laboratories will 
mesh closely. Both will be under the di- 
rection of Dr. C. G. Suits, vice-president 
of General Electric and director of the re- 
search laboratory. The Knolls facilities 
will be used for research on atomic power 
development. 


Caterpillar Tractor Co., Peoria, Ill., 
has established a new two-year sheet 
metal training course to develop appli- 
cants in many phases of structural and 
sheet metal fabrication. W. M. Owen, 
assistant director of training for the 
firm, has announced. Both practical shop 
training and extensive classroom instruc- 
tion will be given. 


American Light Alloys, Inc., 1265 Mc- 
Bride Ave., Little Falls, N. J., a new non- 
ferrous foundry firm specializing in alumi- 
num and magnesium sand castings, has 
been organized by William Wilson, Jr., 
formerly superintendent of foundries, 
Eclipse-Pioneer Div., Bendix Aviation 
Corp., Teterboro, N. J., who is president of 
the new company. 


Hydropress, Inc., 570 Lexington Ave., 
New York, exhibited its standard “Hyrdo- 
cast” die casting machine at the Magnesi- 
um Exhibit sponsored jointly by the Mag- 
nesium Association and the Air Material 
Command, Army Air Forces,.at Wright 
Field, Dayton, Ohio, February 18-20. The 
demonstration of magnesium die casting 
was described as the first ever made. Met- 
al for the cold chamber, semi-automatic 
machine of 40,000-lb injection pressure, 


300,000-Ib clamping pressure, was melted 
and kept in an electric furnace, adjusted 
to avoid oxidization. 


Frank Foundries Corp., Moline, Ill., has 
purchased a block of lots there and plans 
to construct a new manufacturing build- 
ing. The firm also announced purchase of 
the railroad passenger depot at Moline, 
which it has leased since 1933. 


Keuthan Foundry Co., Middletown, 
Ohio, has been sold to Black-Clawson Co., 
Hamilton, Ohio. No personnel changes in 
the organization are contemplated. 


Sealed Power Corp., Muskegon, Mich., 
has announced a three-million-dollar ex- 
pansion program, featuring the construc- 
tion of a new foundry at Rochester, Ind., 
and enlargement of plant facilities at St. 
Johns, Mich. 


All-State Welding Alloys Co., Inc., re- 
cently announced the opening of an ex- 
port office at 21 State St., New York, with 
J. V. Cremonin as manager. 


Westinghouse Electric Corp., Pitts- 
burgh, Pa., has announced arrangements 
to take over operation of the Sunnyvale, 
Calif., plant of Joshua Hendy Iron Works 
under a ten-year lease with option to pur- 
chase. The facilities will be under the 
direction of H. F. Boe, vice-president in 
charge of the Westinghouse manufactur- 
ing and repair division. Activities of the 
Hendy firm at Torrance, Calif., and 
Ampero, N. J., are not affected. 


Seven technical films from the motion 
picture library of Allegheny Ludlum Steel 
Corp., Oliver Bldg., Pittsburgh, Pa., have 
been announced as available for free 
showings. Titles are: “Melting of Huron 
Die Steel,” “Stainless Steel,” ‘Corrosion,” 
“Exploring with the Microtimer,” “Steel 
for the Ages,” “The Manufacture of 
Dies” and “Arc Welding Stainless Steel.” 


Spectators watching die casting machine operate at Magnesium Exhibit, Wright field, 
Dayton, Ohio. Exhibit described as first of its kind to be made. 























HOLD FIRST 








THE FIRST ALL-CANADIAN 
Conference of the A.F.A. Eastern 
Canada and Newfoundland and 
Ontario chapters was held in Toron- 
to, February 28-March 1. Over 300 
members attended the two-day 
meeting and the turn out for the 
technical sessions set a new record. 

Jock Wotherspoon, Imperial Iron 
Corp., Ltd., St. Catharines, Ont., 
Chairman, Ontario chapter, was 
taken ill shortly before the confer- 
ence opened, but the success of the 
meeting was already assured by 
the splendid work he and other com- 
mittee members had done in pre- 
paring for the event. 

His Worship, Mayor Robert 
Saunders of Toronto, welcomed the 
members. In responding, National 
President Sheldon V. Wood, Min- 
neapolis Electric Steel Castings 


ALL-CANADIAN CONFERENCE 


> Foundrymen Who Attended Combined Meeting 


Newfoundland-Ontario and E. Canada Chapters 





Co., Minneapolis, congratulated the 
Canadian chapter members on the 
progressive nature of their activities. 
Pointing out that the foundry in- 
dustry is basic the world over, he 
said every modern industry is 
coupled in some way with it. 


Discusses Labor Relations 


The principal banquet speaker 
was Professor James C. Cameron, 
instructor of industrial relations, 
Queen’s University, Kingston, Ont., 
and his subject “Recent Trends in 
Industrial Relations.” 

Mr. Cameron said: ““The war and 
the post-war period have set loose a 
new flood of human energy in the 
direction of more control by labor 
over its own life in industry.” 

“This being the plain fact,” he 
continued, “it becomes imperative 


Smiles all around; first All Canadian A.F.A. Conference a success. Left to 
right: Henry Louette, Chairman, E. Canada-Newfoundland chapter; A. E. 
Cartwright, Vice-Chairman, E. Canada-Newfoundland chapter; S. V. Wood, 
president, A.F.A.; J. Dalby, Vice-Chairman, Ontario chapter; William W. 
Maloney, secretary, American Foundrymen’s Association. 





Rewarded With Interesting Program. 


for employers to realize that beneath 
the movement for control lies a 
truly enormous force—a force that 
has already deprived management 
of many of its traditional rights and 
prerogatives, greatly limited the au- 
thority of management, and im- 
pinged on management functions 
at many points.” 

Wm. W. Maloney, Secretary of 
the A.F.A., speaking on “Progress 
of A.F.A.” at a luncheon session, 
pointed out that the organization 
has been in existence for over fifty 
years and that the ideals behind the 
founding of the group in 1897 re- 
main as the primary objects of 
the Association today. Membership 
stands at 9,000 and is steadily grow- 
ing, he declared. The work of the 
one hundred technical committees 
is outstanding, covering a wide 
range of foundry problems, he 
added. 


Before the steel group, Turney 
Shute, assistant foundry foreman, 
Canadian Car & Foundry Co., Ltd., 
Montreal, spoke on “Internal Risers 
for Steel Castings.” He said: “The 
subject of gates and risers always 
provides interesting ground for dis- 
cussion, because it is a technique 
which has never yet been tied to a 
fixed set of rules for universal ap- 
plication, and we are always hearing 
of some new development to change 
our ideas from day to day. Among 
the recent innovations has been the 
use of central or internal risers on 
certain designs, and in various 
foundries with such good results 
from the aspect of costs as well as 
quality, that this innovation might 
now be justifiably classified as a new 
addition to the technique of apply- 
ing gates and risers. From the prac 
tical point of view it simply takes 
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Professor J. C. Cameron, Queen’s 
University, speaker on “Industrial 
Relations” at the banquet. 


advantage of certain facts with 
which we have been long familiar.” 

James G. Dick, B.Sc., chief chem- 
ist and metallurgist, Canadian 
Bronze Co., Ltd., addressed the non- 
ferrous group, his subject being 
“Metallurgy in the Foundry.” In 
his opening remarks, Mr. Dick said: 
“I am quite aware that the technical 
man, whether metallurgist or chem- 
ist, appears to be more or less of a 
nuisance to the average foundry- 
man. He persistently waves pyrom- 
eters and other gadgets of his profes- 
sion in front of the foundryman, 
especially when he is preoccupied 
with something else. He takes what 
appear to be perfectly good castings, 
and breaks them up to see what they 
are like inside, thereby decreasing 
the production. He is behind the 
hand that delves into the molder’s 
or coremaker’s sand pile, taking 
samples of it and later returning to 
bother him about the moisture con- 
tent or some other physical content. 
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I am also aware that the molders 
and coremakers are the basic pro- 
ducers in the foundry but, after all, 
gentlemen, the technical man has 
to make a living too, and, apart 
from his apparent nuisance value, 
he can be of considerable use to the 
foundry operation.” 


Casting Defined 

J. W. Meier, metallurgist, Min- 
erals Dressing and Metallurgy Divi- 
sion, Dept. of Mines and Resources, 
Ottawa, Ont., in a non-ferrous dis- 
cussion on ““The Founding of Light 
Alloys,” said, “Casting of any met- 
al is still an art rather than a scien- 
tifically controlled technical proc- 
ess, and is based mainly on practical 
experience. Although this is true 
also in the field of light alloys, the 
unique career of the youngest addi- 
tions to the non-ferrous metal group 
was made possible mainly by funda- 
mental and industrial research on 
their structure and properties, as 
well as of special fabrication and de- 
signing techniques adapted to their 
working characteristics. This is cer- 
tainly the reason why we know per- 
haps more about the metallurgy and 
proper melting and refining techni- 
ques in light alloys, especially in 


Good speeches were the rule at the 
All Canadian Conference. Listen- 
ing intently (left to right, below) 
were S. V. Wood, President, A.F.A.; 
J. A. McFadyen, Past Chairman, 
Ontario chapter; Joseph Sully, 
National Director; W. J. Brown, 
Director, E. Canada-Newfoundland 
chapter; W. W. Maloney, Secretary, 
A.F.A.,and A. E. Cartwright, Vice- 
Chairman, Eastern Canada and 
Newfoundland chapter. 


aluminum, than in the case of many 
long established copper alloys or 
even grey iron, where the high qual- 
ity necessary for many light alloys 
application is not needed.” 

At the open forum on steel found- 
ry problems, Dan Hassel, west side 
superintendent, Dominion Found- 
ries & Steel Co., Ltd., gave an outline 
of basic steel melting practice for 
carbon and low alloy steels, empha- 
sizing the more controversial points 
encountered during his long experi- 
ence. The use of exothermic silicon 
for final deoxidation results in in- 
creased fluidity at lower tempera- 
tures according to his observation. 
The use of silico-manganese deoxi- 
dants is beneficial in giving better 
non-metallics grouping and lower 
count. Centre-line shrinkage is par- 
tially controllable through more 
exact correlation of tapping tem- 
perature, holding time in the ladle, 
and standardization of ladle tem- 
peratures when they leave the pre- 
heater. These and many other de- 
tails provoked a lively discussion. 


Sand and Molding Problems 


Neil Kennedy, foundry superin- 
tendent, Wm. Kennedy & Sons, Ltd., 
followed with a resume of his ex- 
periences on practical sand and 
molding problems in the steel 
foundry. A brief history was given 
of the development of steel sand 
practice from the old days when a 
coarse one or two-screen sand plus 
silica flour was used, through the 
period when the use of bentonite 
bonds forced the use of the finer, 
more evenly distributed sands, to 
the present stage of sands having 

(Continued on Page 196) 

















Adopt Program For 


EDUCATIONAL FOUNDATION 


THE FERROUS FOUNDRY edu- 
cational and scholarship program 
advanced one step nearer to realiza- 
tion, early in March, when the 
Foundry Educational Foundation 
was incorporated and plans were 
announced for financing the long- 
term project. 

This is the program initiated 
jointly by the Gray Iron Founders’ 
Society and the Malleable Found- 
ers’ Society, with the cooperation of 
the American Foundrymen’s Asso- 
ciation, to encourage engineering 
schools to offer special foundry 
courses and to encourage young 
men to enroll for this type of train- 
ing, preliminary to seeking a career 
in the foundry industry. 

The Foundation proposes, in its 
first year, to provide forty schol- 


Industry Support Sought for Foundry Training 
Courses in Five Universities; Plan Scholarships 


arships to deserving youths selected 
by five nationally recognized uni- 
versities. Eventually the number of 
scholarships to be made available is 
expected to total 125. Engineering 
schools co-operating in the program 
are Massachusetts Institute of Tech- 
nology, Cambridge, Mass.; Cornell 
University, Ithaca, N. Y.; Case 
School of Applied Science, Cleve- 
land; The University of Cincinnati, 
Cincinnati, and the University of 
Wisconsin, Madison. 


Students at work in the modern, 

well equipped foundry at the Unt- 

versity of Wisconsin, Madison. The 

Foundry Educational Foundation 

will encourage expansion of this 

type instruction in program shaped 
to awaken youthful interest. 


These schools will either institute 
or further develop elective courses 
(in junior or senior years) on 
foundry technology and foundry 
metallurgy. Each will be full-year 
courses combining technical work 
with practical laboratory experi- 
ence. The courses will be developed 
by the universities, but each institu- 
tion will be accorded counsel by the 
members of a technical committee 
from the foundry industry. 

The five co-operating schools will 
provide a good basic engineering 
education as well as courses dealing 
with the theory and development 
of modern ferrous foundry proc- 
esses. Instruction in metallurgy, 
economics, accounting, time and 
motion study, industrial manage- 
ment and personnel relations will 
be included. Students will study the 
handling of mold materials, and the 
flow and solidification of molten 


-metal and gases in metals as related 


to the production of sound castings. 
New methods of molding, melting, 
gating, risering, and cleaning will 
be covered. 

In return for establishing these 
courses and co-operating with the 
Foundry Educational Foundation 
each university will be accorded fi- 
nancial support for the purchase of 
foundry equipment, as well as as- 
surance through scholarships of an 
adequate number of qualified stu- 
dents to justify the classes and addi- 
tional instruction facilities, if they 
are required. 

The governing body of the new 
Foundry: Educational Foundation 
will have eleven directors, two each 
of whom will be chosen by the three 

(Continued on Page 174) 
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Conversion—Personal to Company 
*Ward Bros. Foundry Co., Horseheads, N. Y. (J. P. Ward, Pres.) 


BIRMINGHAM DISTRICT CHAPTER 


Clarence Bailey, Floor Frm., McWane Cast Iron Pipe Co., Birmingham, Ala. 
R. M. Blakely, Secy-Treas., Anniston Soil Pipe Co., Anniston, Ala. ; 
Robert B. Carr, Jr., Production Manager, Lee Brothers Foundry, Anniston, 


Ala. 

L. OC. Cobb, Frm., American Cast Iron Pipe Co., Birmingham, Ala. 

S. H. Dean, Supt., Emory Pipe & Foundry Co., Anniston, Ala. : 

Ray A. Dyke, Jr., Phys. Testing, American Cast Iron Pipe Co., Birmingham, 
Ala. 

Ernest CO. Finch, American Cast Iron Pipe Co., Birmingham, Ala. 

Earl Griffin, Purchasing Agent & Gen. Mgr., Pate Supply Co., Birmingham, 
Ala. 

W. W. Hazzard, Jr., District Manager, Kerchner, Marshall & Co., Pitts- 
burgh, Pa. Sees 

J. Arthur Hill Foundry Supt., Goslin-Birmingham Mfg. Co., Inc., Birming- 
ham, Ala. 

Clarence E. Holmes, Manufacturers Agent, Watts Bldg., Birmingham, Ala. 

R. W. Keiser, R. W. Keiser & Co., Atlanta, Ga. 

J. W. King, Secy-Treas., Rudisill Foundry Co., Anniston, Ala 

W H. Lanier, Auditor, Anniston Soil Pipe Co., Anniston, Ala. 

Fred J. Macready, American Cast Iron Pipe Co., Birmingham, Ala. 

A. R. Marcus, Floor Frm., McWane Cast Iron Pipe Co., Birmingham, Ala. 

J. A. Morgan, Cashier, Emory Pipe & Foundry Co., Anniston, Ala. 

Carter N. Paden, Vice Pres.-Gen. Mgr., Maccarin Bushing Co., Chattanooga, 
Tenn. 

Frank M. Robbins, Jr.. Robbins & Bahr, Chattanooga, Tenn. 

E. N. Rooks, Supt., Rudisill Foundry Co., Anniston, Ala. 

*Rudisill Foundry Co., Anniston, Ala. (Frank T. Hamilton, Pres.) 

Hughey S. White, Production Mgr., Anniston Soil Pipe Co., Anniston, Ala. 

B. W. Worthington, Dev. Engr., McWane Cast Iron Pipe Co., Birmingham, 
Ala. 


CANTON DISTRICT CHAPTER 


Michael Wolf, Brass Fdry. Supvr., Pitcairn Co., Barberton, Ohio. 


CENTRAL INDIANA CHAPTER 


J. W. Dunn, Fety Mgr., Rockwood Mfg. Co., Indianapolis. 

Marion E. Loudenback, Fdry. Supt., Frank Foundries Corp., Muncie. 
Charles Myers, Fdry. Frm., Rockwood Mfg. Co., Indianapolis. 
Walter E. Palmer, Supt., Rockwood Mfg. Co., Indianapolis. 

Geo. J. Sutton, Asst. Fdry. Frm., Rockwood Mfg. Co., Indianapolis. 


CENTRAL NEW YORK CHAPTER 


*Caldwell & Ward Brass Co., Syracuse. (J. D. Rogers, Pres.) 

Robert William Cologgi, Fdry. Engr., Goulds Pumps, Inc., Seneca Falls. 
Clyde R. Swartz, Owner, Binghamton-Pattern Works, Binghamton. 
William P. Ward, Secy.-Treas., Ward Bros. Foundry, Inc., Horseheads. 


CENTRAL OHIO CHAPTER 


*Summer & Co., Columbus. (T. W. Payne, Asst. V.-P.) 
Joseph S. Summer, V.-P., Summer & Co., Columbus. : 
James Whitmer Walther, Mitg. Supvr., Dayton Steel Fdry. Co., Dayton. 


CHESAPEAKE CHAPTER 


*Cochrane Brass Foundry, Inc., York, Pa. (Thomas B. Belfield, Pres.) 
William S. Crisp, Student Met., The Gibosn & Kirk Co., Baltimore, Md. 
Wm. M. Eyster, Mgr., Eyster, Weiser Co., York, Pa. 

Ben Lavetan, Partner, L. Lavetan and Sons, York, Pa. 

James O’Keeffe, Jr., Walker Machine & Foundry Corp., Roanoke, Va. 


CHICAGO CHAPTER 


*Carb-Rite Co., Chicago Heights, Ill. (J. O. Griggs, Pres.) 

Kenneth R. Ford, Salesman, Federal Foundry Supply Co., Chicago. 

Wallace E. Gall, Salesman, Swan Finch Oil Corp., Chicago. 

Julius S. Groh, Asst. Met., Hansell Elcock Co., Chicago. 

George P. Halliwell, Director of Research, H. Kramer & Co., Chicago. 

John R. Jenkins, Res. Met., American Steel Foundries, East Chicago, Ind. 
Marvin A. Kellermann, Owner, Kellermann Pattern & Foundry, Chicago. 
Joseph E. Layton, Asst. Mgr. of Mfg., International Harvester Oo., Chicago. 
Henry Frank Linkawske, Melter, International Harvester Co., Chicago. 

L. W. McConnell, V. P., Carb-Rite Co., Chicago Heights, Ill. 

Milton Marks, Asst. Maint. Engr., Crane Co., Chicago. 

Thomas E. Tracy, Manufacturers Agent, Thomas E. Tracy Co., Chicago. 
Cherles M. Uline, Secy-Treas., Oarb-Rite Co., Chicago Heights, III. 


—. 


* Company Member. 
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* NEW A..F. A. MEMBERS x 


CINCINNATI DISTRICT CHAPTER 


Richard J. Brinker, Supt., The Peerless Foundry Co., Cincinnati, Ohio. 


DETROIT CHAPTER 


Collins L. Carter, Pres. & Gen. Mgr., Albion Malleable Iron Co., Albion, Mich. 
Erwin R Cprek, Met. Tester, Ford Motor Co., Dearborn, Mich. 

*Essex Brass Corp., Detroit. (Ed. Hiller, Prod. Mgr.) 

Ralph Fox, Frm., Federal Mogul Corp., Detroit. 

W. C. Noble, Supt., Federal Mogul Corp., Detroit. 

Edwin F. Reiter, Frm., Federal Mogul Corp., Detroit. 

Warren H. Turner, Engr., Norton Co., Detroit. 


EASTERN CANADA AND 
NEWFOUNDLAND CHAPTER 


Horace Cartwright, Patternmkr., Robt. Mitchell Co., Ltd., St. Laurent, P. Q. 

Edward Cooper, Lab. Attendant, Warden King, Ltd., Montreal, P. Q. 

Ernest Delisle, Patternmkr., Davie Shipbldg. & Repairing Co., Ltd., Lauzon 
(Levis) P. Q. 

Henry Malenfant, Office Clk. (Brass Fdry.), Crane Ltd., Montreal, P. Q. 

J. Hermann Ridorossi, Molder, Crane Ltd., Montreal, P. Q. 

Real Saindon, Frm., Quebec Brass & Iron Foundry Co., Ltd., Levis, P. Q. 


MICHIANA CHAPTER 


Walter J. Martz, Owner, Columbia Casting Co., South Bend, Ind. 
R. W. Wolfram, Plt. Engr., Benton Harbor Malleable Industries, Benton 
Harbor, Mich, 


NORTHEASTERN OHIO CHAPTER 


Harry C. Ahl, Jr., Met. Engr., Ohio Brass Co., Mansfield. 

John Butcher, Pouring Frm., Forest City Foundries Co., Cleveland. 
Mike Butcher, Supt., Forest City Foundries Co., Cleveland. 

Geo. J. Gedeon, Patt. Supt., Aluminum Co. of America, Cleveland. 
Henry H. Gutzman, Partner, Forest City Pattern Works, Cleveland. 
Gene Hagemier, Frm., Forest City Foundries Co., Cleveland. 

Frank J. Hrabak, Owner, East End Pattern Works, Cleveland. 

John Mack, Collinwood Pattern Works, Cleveland. 

Charles G. Murphy, Fdry. Engr., National Tube Oo., Loraine. 

Edw. W. Pierie, Frm., The Motor Patterns Co., Cleveland. 

William H. Redhead, Purch. Agent, Lake City Malleable Co., Cleveland 
William Stueve, Cleveland Trade School, Oleveland. 

Anthony 8S. Sutowski, Instructor, Cleveland Trade School, Cleveland. 
Clyde J. Thompson, Refr. Engr., Robinson Clay Product Co., Akron. 


NORTHERN CALIFORNIA CHAPTER 


*Bay Shore Foundry Co., Inc., Oakland. (Aldo F. Ricett, Pres.) 
Vincent Bondi, Exec. V.-P., Bay Shore Foundry Oo., Inc., Oakland. 
Robert A. Johnston, Met. Dept., General Metals Corp., Oakland. 
William 8. Laidley, Spl. Apprentice, Vulcan lron Foundry, Vakland. 
J. D. Ramaley, Salesman, Aluminum Co. of America, San Francisco. 
UO. R. Showalter, Partner, Waterman Foundry Co., Exeter. 

Leo M. Shriver, Supt., Waterman Foundry Co., Exeter. 

*Waterman Foundry Co., Exeter. (Don Waterman, Partner) 
Herrick Waterman, Partner, Waterman Foundry Co., Exeter. 


NORTHERN ILLINOIS AND 
SOUTHERN WISCONSIN CHAPTER 


Alvin Roemer, Frm., Woodmanse Mfg. Co., Freeport, Il. 


NORTHWESTERN PENNSYLVANIA CHAPTER 


W. H. Piper, Ass’t. Fdry. Supt., Erie Bronze Co., Erie. 
Allyn S. Wright, V.-P., Reed Mfg Co, Erie 


ONTARIO CHAPTER 


George S Kabelin, Sales Engr., Refractories Eng. & Supplies Ltd., Hamilton, 
Ont. 


OREGON CHAPTER 


*Oregon Steel Foundry Co., Portland. (A. L. Maede, Gen. Mgr.) 

H. H. Townes, Mgr., Federated Metals Div., A. S. & R. Co., Portland. 

Joseph E. Vance, Salesman, Federated Metal, Div., A. 8S. & BR. Oo., 
Portland. 


PHILADELPHIA CHAPTER 


Leonard E. Bilger, Pres., Keystone Grey-Iron Foundry Co., Pottstown, Pa. 
*Keystone Grey-iron Co., Pottstown, Pa. 

Howard J. Price, Supt., Keystone Grey-Iron Foundry Co., Pottstown, Pa. 
H. M. Roop, Buyer, Proctor & Schwartz, Inc., Philadelphia. 

Frank W. Tolan, Dodge Steel Co., Philadelphia. 
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QUAD CITY CHAPTER 


—— Edelman, Inspector, Riverside Foundry, 8. & W. OCorp., Betten- 

, lowa. 

Harry J. Frank, Asst. Prod. Mgr., Frank Foundries Corp., Moline, Tl. 

James Aes Hughes, District Mgr., Precision Grinding Wheel Co., Inc., Phila- 
delphia. 

Joel W. Luck, Midwest Foundry Supply Co., Edwardsville, Til. 

Donald McDonald, Asst. Treas., Frank Foundries Corp., Moline, Il. 

D. 8. Noecker, Engr., & Met., Gale Prod., Div. Outboard, Marine & Mfg Co., 
Galesburg, Il. 


ROCKY MOUNTAIN EMPIRE CHAPTER 


R. 0. Anderson, District Mgr, Norton Co., Worcester, Mass. 

Jerome F. Angell, Owner, Empire Foundry Co., Denver, Colo. 

Edward Dembeck, Frm., Queen City Brass Works, Denver, Colo. 

Herman Feuerstein, Supt., Queen City Brass Works, Denver, Colo. 

E. L. Kingry, Frm., Maclear Mfg. Co., Denver, Colo. 

H. L. Mosley, Supt., The Pressure Cooker Co., Denver, Colo 

W E. Norris, Pattnmkr. Frm., Chf. Insp., American Manganese Steel Div., 
Denver, Colo. 

Mearl H. Nunn, V.-P., Winner Foundries Inc., Denver, Colo. 

oy City Brass Works, Denver, Colo. (Edward W. Kailey, Mgr. & Part- 
ner 

David Roemer, Supt., Pattern Shop, Great Western Sugar Co., Denver, Colo. 

Walter P. Rolf, Frm., Empire Foundry Co., Denver, Colo. 

James E. Schmuck, Met., Rotary Steel Casting Co., Denver, Colo. 

Geo. E. Tarbox, Geo. E. Tarbox Co., Denver, Colo. 

M. W. Van Scoyk, Pres. Winner Foundries Inc., Denver, Colo. 

Frank H. Wade, Acct., Queen City Brass Works, Denver, Colo. 


SAGINAW VALLEY 


R. H. Amberger, United States Graphite Co., Saginaw, Mich. 

Arthur Herryman, Frm., Chevrolet Grey Iron Foundry, Saginaw, Mich. 

bis oy K. Middleton, Time-Checker, General Foundry & Mfg. Co., Flint, 
Mich. 

Peder E. Moluf, Engr., Dow Chemical Co., Bay City, Mich. 

Paul W. Olson, Asst. Pers. Dir., Fdry. Div., Eaton Mfg. Co., Vassar, Mich. 

Kenneth W. Stone, Mold Dev. Engr., Albion Malleable Iron C., Albion, 
Mich. 


ST. LOUIS CHAPTER 


D. A. Gutzmann, Salesman, Midwest Foundry Supply Co., Edwardsville, Il. 

Joseph F. Underway, Dist. Sales Engr., American Wheelabrator & Equipment 
Corp., St. Louis. 

E. L. Whitney, Sales Engr., Cortland Grinding Wheels Corp., Chester, Mass. 

Lewis P. Wilson, Proc. Met., Ammunition Research, Western Cartridge 
Co., Alton, Ill. 


SOUTHERN CALIFORNIA 


Albert George Bailey, Gen. Fdry. Frm., Axelson Mfg. Co., Vernon. 


TEXAS CHAPTER 


Edwin P. Clarke, Dist. Rep., American Wheelabrator & Equipment Co., 
Mishawaka, Ind. 
**San Antonio Machine & Supply Co., San Antonio. (C. C. Krueger, Pres.) 


TRI-STATE CHAPTER 


W. A. Breese, Coremaker & Molder, C. CO. Haines Foundry, Coffeyville, Kan. 

O. CO. Haines, OC. C. Haines Foundry, Coffeyville, Kan. 

O. H. Haines, OC. OC. Haines Foundry, Coffeyville, Kan. 

G. E. Lewis, Frm., Molder, ©. C. Haines Foundry, Coffeyville, Kan. 

C. W. Swift, Pattern Maker Frm., Ivan Morrow Pattern Shop & Foundry, 
Coffeyville, Kan. 

Eugene ©. Walton, Pattern Shop Supvr., Walton Foundry, Iola, Kan. 

R. OC. Walton, Owner, Walton Foundry, Iola, Kan. 


TWIN CITY CHAPTER 


Geo. C. Alm, Partner, Alm Pattern Co., Minneapolis. 

John Bocan, Jr., Frm., Minneapolis Moline Power Implement Co., Min- 
neapolis. 

Wallace Fredrickson, Owner, Fredrickson Foundry Mfg. Co., Robinsdale, 
Minn. 

Albert A. Heinrich, Fdry. Frm., Minneapolis Moline Power Implement Co., 
Minneapolis. 


* Company Member 
** Sustaining Member 


Paul L. Jensen, Sales Engineer, Despatch Oven Oo., Minneapalis. 

Elmer W. Johnson, Frm., Minneapolis Moline Power Implement Oo., Hop- 
kins, Minn. 

Arthur Larsen, Partner, Alm Pattern Co., Minneapolis. 

Oscar Malles, Molder Apprentice, Donovan Inc., Winona, Minn. 

— Fdry. Frm., Minneapolis Moline Power Implement Oo., Min- 

neapolis. 

Olaf H. Skoglund, Core Room Frm., Minneapolis Moline Power Implement 
Co., Hopkins, Minn. 

W. Donald Todish, Fdry. Supt., Perfection Mfg. Corp., Minneapolis. 

Fred Wygal, Sandslinger Frm., Minneapolis Moline Power Implement Co., 
Minneapolis. 


WASHINGTON CHAPTER 


Leo Becraft, Fdry. Frm., Skagit Steel & Iron Works, Sedro-Woolley. 

— Pg Ferguson, Met., Terminal City Iron Works, Vancouver, B. O., 
anada. 

J. F. Hebert, Fdry. Supt., Skagit Steel & Iron Works, Sedro-Woolley. 

E. W. Legas, Salesman, Chicago Pneumatic Tool Co., Seattle. 

*Morel Foundry Corp., Seattle, Washington. (Leon Morel, Jr., Secy.) 

Robert A. Pierce, Plant Supt., Tennent Steel Casting Co., Seattle. 

— aon) & Iron Works, Sedro-Woolley, Wash. (S. S. Mcintyre, Pres. & 
en. Mgr. 

James D. Tracy, Treas., Salmon Bay Foundry Co., Inc., Seattle. 

Fred V. Wetmore, Patternmkr., Puget Sound Naval-Shipyard, Bremerton 


WESTERN MICHIGAN CHAPTER 


George P. Anderson, Asst. Chf. Inspector, Lakey Foundry & Machine Co., 
Muskegon. 

Frederick Boerkoel, Salesman, Wolverine Foundry Supply Co., Grand Rapids. 

Ray E. Cross, Chief Met., Michigan Light Alloys Div., Chicago Railway 
Equipment Co., Grand Rapids. 

Francis LeRoux, Frm., LeRoux Bros. Foundry Co., Muskegon. 

Fred LeRoux, LeRoux Bros. Foundry Co., Muskegon. 

D. J. Vail, Campbell Wyant Cannon Foundry Co., Muskegon. 


WESTERN NEW YORK CHAPTER 


Harry A. Koegler, Sales Rep., General Refractories Co., Buffalo. 


WISCONSIN CHAPTER 


*Allis Machine & Foundry Co., West Allis. (Richard J. Patterson, Pres.) 
*The Filer & Stowell Co., Milwaukee. (Frank F. Lipperer) 

Harry M. Foster, Frm., International Harvester Co., Milwaukee. 

Conrad J. Gould, Plant Supt., Slinger Foundry OCo., Inc., Slinger. 

Wm. J. Holtan, Prod. Mgr., Slinger Foundry Co., Inc, Slinger. 

W. B. Jansen, Pres., Peerless Pattern Corp., Milwaukee 

Julius J. Kripke, Owner, Kripke Bag & Wiper Co., Milwaukee. 

Walter Puzach, Foundry Inspector, Milwaukee Gas Specialty Co., Milwaukee. 
Edward P. Sheahan, Vice-President, Allis Machine & Foundry Co., West Allis. 


OUTSIDE OF CHAPTER 
George T. McFerren, Davenport, Iowa. (In Military Service) 
Massachusetts Institute of Technology Library, Cambridge. 


BELGIUM 


one Halbart, General Sec’y., Assn. Technique de Fonderie de Belgique, 
iege. 


CZECHOSLOVAKIA 


Alfred Augstein, Dir., Kalcium Ltd., Prague. 
John Augstein, Dir., Kalcium Ltd., Prague. 
Prof. Dr. Mont. Fr. Pisek, Technical High School, Bruno. 


HOLLAND 
AFD Documentatie, Handels Mij. R. S. Stokvis & Zonen, Rotterdam. 


ITALY 
Giuseppe Bagna, Mgr., AZ. Ind. Vittorio Necchi, Pavia. 


SOUTH AFRICA 


H. Pillman, Crown Mines, Brown Industrial Township, Johannesburg. 


SWEDEN 
Scania Vabis A/B, Sodertalje. 





American Institute of Mining and 
Metallurgical Engineers, National 
Open Hearth and Coke oven, Blast 
Furnace and Raw Materials commit- 
tees, 30th Annual Conference, Neth- 
erland Plaza, Cincinnati—April 21-23. 


AMERICAN FOUNDRYMEN’S ASSOCIATION, 17. 
51st Annual Meeting, Detroit—April 
28-May 1. 


Industrial Packaging and Materials 21-24. 
Handling Exposition. Industrial 
Packaging Engineers Association of 
America, Chicago—April 29-May 1. 





FUTURE CONVENTIONS AND EXHIBITS 


Engineers Association of America, Chi- 
cago—April 29-May 1. 

National Welding Supply Association, 
Philadelphia, May 5-6. 

Society for Experimental Stress Analy- 
sis, Stevens Hotel, Chicago—May 15- 


American Society of Mechanical Engi- 
neers, Oil and Gas Power, 19th Na- 
tional Conference, Cleveland—May 


Association of Iron and Steel Engi- 
neers, spring conference, Philadel- 
phia—May 26-27. 


American Iron and Steel Institute, New 
York—May 21-22. 


American Society of Mechanical Engi- 
neers, Aviation Meeting, Los Angeles 
—May 26-29. 


American Coke and Chemical Institute, 
French Lick, Ind.—June 9-11. 


American Society of Mechanical Engi- 
neers, Semi-Annual Meeting, Chicago 
—June 15-19. 


American Society for Testing Engi- 
neers, Applied Mechanics Division, 
Schenectady, N. Y.—June 23-25. 
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G. H. Wood has been elected chairman 
of the board and president, Associated 
Manufacturing & Foundry Co., N.S.L., re- 
cently organized at Albuquerque, N.M. 
Other members of the board of the new 
firm are: William Klein, Sr.; G. H. Atkin- 
son; C. D. Gibson, and Dr. J. W. Schroer. 


L. A. Dibble was reelected president, 
Eastern Malleable Iron Co., Naugatuck, 
Conn., at a recent board of directors meet- 
ing. Other executives of the firm reelected 
include C. E. Brust, vice-president; Emil 
Mannweiler, secretary and treasurer, and 
F. L. Howard, assistant secretary and as- 
sistant treasurer. 


E. A. Williams, works manager since 
1942, has been named vice-president in 
charge of operations, National Bearing 
Div., American Brake Shoe Co., St. Louis, 
and I. E. Cox, chief engineer, has been ap- 
pointed vice-president in charge of engi- 
neering for the division. Identified with 
the firm since 1913, Mr. Williams is a grad- 
uate of Pennsylvania State College, and is 
an A.F.A. member with the St. Louis Dis- 
trict chapter. Mr. Cox started with the 
National Bearing organization in 1935. He 
attended Washington University, St. Louis, 
and Union College, Schenectady, N. Y., and 
was an instructor in electrical engineering 
at Washington University. 


K. L. Walker, head of Walker & Asso- 
ciates, consulting engineers, Detroit, since 
1940, has joined Kalamazoo Stove & Fur- 
nace Co., Kalamazoo, Mich., as vice-presi- 
dent in charge of operations. A graduate in 
mechanical engineering of the University 
of Illinois, Mr. Walker also studied ac- 
counting and industrial management at 
Northwestern University. Prior to found- 
ing his own firm, he acquired an extensive 
background in plant engineering. 


F. A. Streiff was recently appointed as- 
sistant vice-president, sales department, 
Southern Wheel Div., American Brake 
Shoe Co., and will continue to be located 
in Portsmouth, Va. He has served as 
Southeastern sales manager for the South- 
ern Wheel Organization and as sales repre- 
sentative, Brake Shoe and Castings Div. 


J. G. Risney, formerly sales engineer, 
International Molding Machine Co., Chi- 
cago, has organized his own firm, Risney 
Foundry Equipment Co., Milwaukee. 


William Wilson, Jr., formerly general 
superintendent of foundries, Eclipse-Pio- 
neer Div., Bendix Aviation Corp., Teter- 
boro, N. J., was recently named president, 
American Light Alloys, Inc., Little Falls, 
N. J., a new non-ferrous foundry firm. A. 
L. Faulconer, another former Eclipse- 
Pioneer man, is sales manager of the cast- 
ings firm. 


APRIL, 1947 


C. P. Doherty, associated with Despatch 
Oven Co., Minneapolis, for 27 years, has 
been named vice-president, member of 
the board and factory manager. G. L. 
Schuster has been named vice-president, 
member of the board and chief engineer. 


J. F. Pryor, Houston, Texas, has been 
elected president, Magnolia Airco Gas 
Products Co.; and R. A. Merritt, formerly 
general manager of sales at Houston, and 
J. D. Schwartz, formerly branch manager 
at El Paso, have been named vice-presi- 
dents. W. A. Sherman and R. F. Crow, who 
had served as president and executive vice- 
president, respectively, continue with the 
firm as directors. 


H. J. Roast, vice president in charge of 
technical operations, Canadian Bronze Co., 
Ltd., Montreal, and associated with the or- 
ganization for the past 13 years, has retired 
from that position. He will serve as a con- 
sultant to the firm and, after a Florida 
vacation, contemplates moving to Cali- 
fornia, where he may continue consulting 
work in the technical field. 





J. G. Dick H. J. Roast 


J. G. Dick, associated for the past ten 
years with Canadian Bronze Co. and with 
Roast Laboratories, Montreal, has been ap- 
pointed chief chemist and metallurgist for 
the Canadian Bronze firm. ; 

Mr. Roast, elected an Honorary Mem- 
ber of A.F.A. in 1946 “in recognition of 
his many and long continued contributions 
to the literature and cooperative enter- 
prises of the foundry industry, both in the 
United States and Canada,” served as an 
AF.A. Director in 1940-43, and, earlier, as 
Vice-Chairman, Canadian section of A.F.A. 
before the organization of the Canadian 
chapters. He also served as Chairman, East- 
ern Canada and Newfoundland chapter, 
and Chairman, A.F.A. Non-Ferrous Divi- 
sion. Author of many technical papers 
presented before meetings of A.F.A. and 
other societies, he is a Fellow, Chemical 
Society, London, and Canadian Institute 
of Chemistry; a member of the Engineering 
Institute of Canada, and the American 
Society for Testing Materials. 


E. W. Heffernan has been appointed 
manager of the new Philadelphia office 
of Wheelco Instruments Co., Chicago. 


William Kerber has been appointed 
vice-president and general manager, 
Hanna Furnace Corp., Detroit, succeeding 
the late E. Kay Ford. Mr. Kerber, who was 
formerly assistant to the vice-president, 
served as a deputy director, Steel Division, 
War Production Board prior to joining the 
firm. He is an active member of A.F.A. 


O. B. J. Fraser and H. J. French have 
been elected vice-presidents, International 
Nickel Co., Inc., New York. Mr. Fraser has 
been an assistant vice-president of both 
International Nickel Co., Inc., and Inter- 
national Nickel Co. of Canada, Ltd., since 
1943. Mr. French was recently named an 
assistant vice-president of the Canadian or- 
ganization. 


L. F. Adams, manager, standards divi- 
sion, General Electric Co., Schenectady, 
N. Y., has been named standards con- 
sultant, and R. C. Sogge, assistant manager 
of the general stations division, has been 
appointed manager of the standards divi- 
sion. The change will permit Mr. Adams 
to devote time to his activities as president, 
U. S. National Committee, International 
Electrotechnical Commission, and as vice- 
president, standards council, American 
Standards Association. 


Dr. D. S. Eppelsheimer, formerly chief 
physical metallurgist, Metal Hydrides, Inc., 
Beverly, Mass., has been appointed asso- 
ciate professor of metallurgical engineer- 
ing, Missouri School of Mines and Metal- 
lurgy, Rolla, where he will be in charge of 
ferrous metallurgy and x-ray examination 
of metals. An A.F.A. member, Dr. Eppels- 
heimer has been with the Metropolitan 
chapter. He is a graduate of Harvard Uni- 
versity, and was previously on the staff, 
University of New Hampshire, Durham. 


R. B. Akins, has resigned as factory 
manager, Hercules Div., Batavia Metal 
Products, Inc., Centerville, Iowa, to join 
the Foundry Division, Electron Corp., Den- 
ver, Colo., as general manager. An active 
member of Quad City A.F.A. chapter in 
the past, Mr. Akins will join the new 
Rocky Mountain Empire chapter. 


D. B. Milward, associated with the non- 
ferrous foundry industry for more than 
20 years, has been named general sales 
manager, Michigan Smelting & Refining 
Div. and Aluminum Refiners Div., Bohn 
Aluminum & Brass Corp., Detroit. 


C. O. Howe, manager, Bentonite Div., 
F. E. Schundler & Co., Inc., Joliet, Ill., 
was named to the post of sales manager 
when the mines and plant of the firm 
were purchased by Baroid Sales Div., Na- 
tional Lead Co., Los Angeles. He will be 
located at the new Chicago office. C, B. 
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Schureman, formerly technical consultant 
for F. E. Schundler & Co., has also been 
retained by Baroid. Both executives are 
A.F.A. members, Mr. Howe with Chicago 
chapter; Mr. Schureman, with Central 
Illinois chapter. 


G. W. Marshall, Jr., has been appointed 
general sales manager, Asbestos Products 
Div., Raybestos-Manhattan, Inc., with of- 
fices at Chicago. In his new position, Mr. 
Marshall, who has been with the organi- 
zation since 1929, will continue as general 
manager of the asbestos textile and pack- 
ing division and will direct the activities 
of the firm’s equipment sales division. 


Ken O. Hood, Cincinnati district man- 
ager, Falk Corp., Milwaukee, has been ap- 
pointed Pacific Coast district manager for 
the firm, with headquarters in Los Angeles. 
He has been associated with Falk for more 
than ten years. K. W. Morrissey, on special 
assignment at Milwaukee during the war 
and with the company since 1928, succeeds 
Mr. Hood as Cincinnati manager. 





Robert Hannan K. O. Hood 


Robert Hannan has been appointed dis- 
trict representative, Beardsley & Piper Co., 
Chicago, with territory covering Illinois, 
Iowa, Wisconsin, Minnesota and the penin- 
sula of Michigan. Formerly a service rep- 
resentative, he also has been active in the 
development, construction and installation 
of the firm’s products. 


A. K. Schifflin, district sales engineer, 
Link-Belt Co., Minneapolis, has been ap- 
pointed district sales manager, Indiana- 
polis, with headquarters in the firm’s 
plant there. He succeeds D. E. Davidson, 
who has been named assistant chief engi- 
neer at the Pershing Road plant of the 
company, Chicago. 


A. C. Meyers has joined Williams & Co., _ 


Pittsburgh, as manager of the nickel de- 
partment. The company operates plants 
in Pennsylvania and Ohio and distributes 
nickel for the International Nickel Co. 
Mr. Meyers is a specialist in nickel cast- 
ings. He has been a member of the Amer- 
ican Foundrymen’s Association since 1928, 
and is also affiliated with the Pittsburgh 
Foundrymen’s Association and the Amer- 
ican Society for Metals. 


F. R. Snyder, former foundry metal- 
lurgist, John Deere Tractor Co., Waterloo, 
Iowa, has joined Hickman, Williams & Co., 
Chicago, as metallurgist. Mr. Snyder joined 
the Deere firm after receiving his degree in 
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chemical engineering from the University 
of Iowa in 1934. He became general fore- 
man of the melting and sand control de- 
partment in 1942. An A.F.A. member, 
Quad City chapter, Mr. Snyder is also vice- 
president of the Northern Iowa Foundry- 
men’s Association. 


L. E. Everett, senior engineer, Lester B. 
Knight & Associates, Chicago, has been 
eromoted to vice-president of the firm. 
An A.F.A. member, he is active in the Chi- 
cago chapter. 


R. L. Phebus has joined the staff of Car] 
A. Zapffe, consulting metallurgist, Balti- 
more, Md. Mr. Phebus has been associated 
with the metallurgical department, Glenn 
L. Martin Co. and with the American 
Rolling Mill Co. He also served as an 
engineering officer with the U. S. Navy. 


D. E. Gilman, formerly associated with 
J. I. Case Co., Rockford, Ill., recently 
joined Lester B. Knight & Associates, Chi- 
cago, as a survey and industrial engineer. 
Graduate of the University of Pennsyl- 
vania, Philadelphia, Mr. Gilman also 
studied at Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. 


D. E. Richards, formerly with Ohio 
Steel Foundry Co., Lima, Ohio, moved 


recently to Los Angeles, as consultant on — 


industrial relations for C. T. Gilliam & 
Associates. Mr. Richards has been active 
in A.F.A. apprentice training activities, 
and is now a member of the Apprentice 
Training Subcommittee, A.F.A. Education- 
al Division. 


E. G. Leverenz, formerly with Elmes En- 
gineering Works, American Steel Found- 
ries, Chicago, has joined International 
Harvester Co., Chicago, as process engineer. 


Dr. Charles Lipson, formerly head of 
the stress analysis laboratory, Chrysler 
Corp., Detroit, has-joined Detroit Testing 
Laboratory, of that city, as a consulting 
engineer and an associate. 


Walter Giger, formerly chief engineer, 
railway locomotive division, Brown-Boveri 
& Co., Baden, Switzerland, and, from 1931 
through 1937, in charge of railway sales 
and engineering for the Allis-Chalmers 
firm, has rejoined Allis-Chalmers. He will 
represent the company in the transporta- 
tion field. 


A. E. Bock, Sheldons, Ltd., Galt, Ont., 
has been elected a Director, Ontario A.F.A. 


chapter. He replaces J. H. McNulty, Cana- - 


da Electric Steel Casting, Ltd., Orillia, Ont. 


C. S. Haagensen has been named man- 
ager, employment department, Allis-Chal- 
mers Mfg. Co., Milwaukee, succeeding J. I. 
Onarheim, who has rejoined the firm’s 
sales organization. M. F. Biancardi has 
been appointed to head the health and 
safety department. Since 1944, Mr. Haagen- 
sen had been assistant manager, employ- 
ment department, and earlier, was assist- 
ant to W. C. Van Cleaf, director, industrial 
relations division. 











W. H. Fellows 


M. F. Surls 


M. F. Surls, formerly metallurgist, Clark 
Equipment Co., Buchanan,. Mich., has 
joined Charles C. Kawin Co., Chicago, as 
metallurgist. Prior to his association with 
the Clark firm, Mr. Surls was research engi- 
neer, Michigan Engineering Research Sta- 
tion, East Lansing, and participated in 
many gray iron research projects. An 
A.F.A. member, he is a Director of the 
Michiana chapter. 


W. H. Fellows, active in recent years in 
the sale and manufacture of foundry snag- 
ging wheels, has been named abrasive en- 
gineer representing Bay State Abrasive 
Products Co., Westboro, Mass., in Chicago 
and the Midwest. Graduate of the Univer- 
sity of Illinois, where he received a bache- 
lor of science degree in ceramic engineer- 
ing, Mr. Fellows has been associated, as an 
assistant ceramic engineer, with the clay 
and silicate division, National Bureau of 
Standards, Washington, D. C. He is a 
member of A.F.A. and its Chicago chapter. 


Dr. H. A. Schwartz, manager of research, 
National Malleable & Steel Castings Co., 
Cleveland, has been elected an Honorary 
Member of Association Technique de 
Fonderie de Belgique, Liege. First Ameri- 
can to be so honored by the Belgian group, 
Dr. Schwartz is an internationally-recog- 
nized authority on malleable iron, and is 
widely known for his contributions to the 
literature of the castings field. He was 
awarded the A.F.A. John A. Penton Gold 
Medal in 1930; and in 1939 the E. J. Fox 
Gold Medal of the Institute of British 
Foundrymen. In 1945, Dr. Schwartz pre- 
sented the A.F.A. Foundation Lecture, his 
subject being “Solidification of Metals.” A 
prominent figure on many technical com- 
mittees, he is currently Chairman, Recom- 
mended Practice Handbook Committee, 
Malleable Division, and a member of the 
division’s Executive Committee. 


Santos Letona, Fundicion el Rosario, 
Pueblo, Pue., Mexico, and a member of 
Mexico City A.F.A. chapter, was a recent 
visitor to the Association’s National Of- 
fice in Chicago. 


R. C. Allen, executive vice-president, 
Oglebay, Norton & Co., Cleveland, was 
recently named \president of the board 
of trustees, Battelle Memorial Institute, 
Columbus, Ohio. He replaces J. C. Mil- 
ler, who will continue to serve on the 
board. Mr. Allen is a former president 
of American Institute of Mining and 

(Continued on page 194) 
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MEMBERSHIP IN the Ameri- 
can Foundrymen’s Association, con- 
tinuing a steady rise since 1934, 
was at a new all-time high of 9,364 
on April 1. The new peak repre- 
sents a gain since April 1, 1946 of 
1,291 members, or approximately 
16 percent, and an increase, com- 
pared with the total on April 1, 
1945, of 27.6 percent. 

Since 1934, when the first A.F.A. 
chapter was formed, membership 
in the Association has shown a net 
increase of 8,125. In its first year, 
1896, A.F.A. membership was 345. 
The 1000-mark was passed in 1917. 

The addition of 1,291 members 
to the roll in the twelve-month pe- 
riod ended April 1 of this year 
represents the largest membership 
gain in any like period in the As- 
sociation’s “51 years of growth.” 

The March 1, 1947 membership 
total of 9,124 included 191 sustain- 


AT NEW RECORD HIGH 


ing members, 1,539 company mem- 
bers, 7,274 personal members, 65 
honorary, 73 student and appren- 
tice members. Membership out- 
side the North American continent 
includes 29 companies and 363 in- 
dividuals. 

Increasing recently at a rate of 
better than 200 new members 
monthly, membership in A.F.A., 
long representative of every divi- 
sion of the castings industry, now 
extends to every foundry area of 
North America and to every major 
foundry center abroad. 

On March 1 of this year 7,543 of 
the members in the United States 
had chapter affiliations, and mem- 
bership in the Canadian and Mex- 
ican chapters totaled 725. Indica- 
tive of both the growth of the 
chapter movement and of a wid- 
ening appreciation of the benefits 
of a chapter contact and of fullest 


FIFTY-ONE YEARS OF GROWTH 


possible participation in A.F.A. ac- 
tivities, only 482 members in North 
America were without chapter af- 
filiation on March 1. 

Participation in the technical, 
educational and general interest 
activities of the castings industry, 
through membership in A.F.A., is 
not only more widespread indus- 
trywise but also broader plant- and 
companywise. Foundry presidents 
and vice presidents, general man- 
agers and other management offh- 
cials account for about 25 percent 
of the Association’s membership; 
production men—the plant man- 
agers, superintendents, production 
and process engineers, foremen and 
other production control workers— 
account for nearly 47 percent, 
while about 9 percent are chem- 
ists, metallurgists, research engi- 
neers, laboratory technicians and 
other process control officials. 
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BRITISH COLUMBIA FOUNDRYMEN 
Petition For A.F.A. Chapter Status 


A Group of seventy British Co- 
lumbia foundrymen, educators and 
allied trade members, organized 
formally at a dinner meeting March 
21 in the Pacific Athletic Club, Van- 
couver, has petitioned the Associa- 
tion’s Board of Directors for chap- 
ter status, proposing that the or- 
ganization, with headquarters in 
Vancouver, be known as the “Brit- 
ish Columbia Chapter of the Ameri- 
can Foundrymen’s Association” and 
that its territory be that embraced 
by that province. 

The petitioners include or rep- 
resent twenty-five foundries, three 
educational institutions and four 
foundry equipment and supply 
firms. Charter membership, in terms 
of A.F.A. classifications, includes 
nineteen companies, thirty-four per- 
sonal-affiliates, five educational and 
twelve personal members. 

Officers of the group, elected at 
the organizational meeting to serve 
until October, are Norman Terry, 
secretary-treasurer, Canadian Sum- 
ner Iron Works Ltd., chairman; 
Thomas Cowden, general manager, 
Wm. McPhail & Sons (Canada) 
Ltd., vice chairman, and L. P. 
Young, metallurgist, A-1 Steel & 
Iron Foundry Ltd., secretary-treas- 
urer. All are Vancouverites. 

Elected directors of the organiza- 
tion for the March-October term 
were W. H. Armstrong, assistant 
professor, Department of Mining 
and Metallurgy, University of Brit- 
ish Columbia; J. A. Dickson, owner, 
Dickson Foundry Co.; F. E. Done, 
superintendent, Reliance Foundry 
Co. Ltd.; H. A. Sturrock, managing 
director, Associated Foundries; J. 
Hughes, Vancouver Engineering 
Works Ltd.; J. S. Graham, assistant 
manager, Mainland Foundry Ltd.; 
F. Bay, superintendent, Vivian En- 
gine Works Ltd., and H. J. Turney, 
manager, Westland Iron & Steel 
Foundries Ltd., all of Vancouver. 

Active interest in formation of a 
British Columbia chapter, expressed 
as early as October 1946, resulted 
January 20 in an “expectancy” 
meeting at which twenty-five found- 
rymen and educators enthusiasti- 
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cally endorsed the movement and 
appointed a steering committee 
headed by Norman Terry and com- 
prising L. P. Young, as secretary, 
H. J. Turney, W. M. Armstrong, 
Thomas Cowden, J. A. Dickson and 
J. F. Ross, assistant manager, Ross 
& Howard Iron Works Co. Ltd. 

With Mr. Terry presiding, the 
organizational meeting March 21 
heard reports of the steering com- 
mittee, elected officers and directors, 
unanimously approved the petition 
for chapter status and viewed a 
number of foundry films presented 
by Dean Goard of the Vancouver 
Technical School. 

If approved by the Association’s 
directors, the British Columbia 
group will become the 37th A.F.A. 
chapter and its third in Canada. 


Vote To Organize For 
New Michigan Chapter 


A croup of forty-one southern 
Michigan foundrymen and mem- 
bers of allied trades, meeting in 
Marshall, Mich., March 14, voted 
unanimously to organize and to pe- 
tition the Board of Directors of 
A.F.A. for chapter status. 

The vote to seek admission as an 
A.F.A. chapter followed full dis- 
cussion of the advisability of form- 
ing an independent organization of 
foundrymen and equipment and 
supply company representatives in 
the area bounded by Lansing, Jack- 
son, Kalamazoo and Coldwater- 
Hillsdale. 

Temporary officers named were 
D. J. Strong, president, Foundry 
Materials Co., Coldwater, chair- 
man; John Secor, sales representa- 
tive, Hill & Griffith Co., Niles, vice 
chairman, and Fitz Coghlin, Jr., 


metallurgist, Albion Malleable Iron - 


Co., Albion, secretary-treasurer. 

To serve, with the temporary of- 
ficers, as members of a steering com- 
mittee the group named O. J. 
Drumm, foundry manager, Battle 
Creek Bread Wrapping Machine 
Co., Battle Creek; K. Buelow, 
foundry superintendent, Marshall 
Furnace Co., Marshall; John Grang- 
er, manager, Calhoun Foundry Co., 
Inc., Homer; H. McCoy, superin- 


tendent, Albion Malleable Iron Co., 
Albion; W. E. Fisher, manager, 
Reed Manufacturing & Machine 
Co.; E. Doerschler, superintendent, 
U. S. Foundry Corp.; Edward 
Schlepp, foundry superintendent, 
and L. H. Stryker, Riverside Found- 
ry & Galvanizing, all of Kalamazoo. 

A.F.A. Secretary-Treasurer W. W. 
Maloney, Detroit Chapter Chair- 
man A. H. Allen and Michiana 
Chapter Chairman John McAntee 
met with the group’s temporary of- 
ficers and steering committee mem- 
bers in Marshall March 24 to dis- 
cuss questions concerning the new 
chapter movement and iron out 
any territorial matters which might 
be involved. Blizzardy weather pre- 
vented the attendance of the chair- 
men of other neighboring chapters. 

First steps toward organization of 
the southern Michigan group were 
taken in Marshall January 30. At 
that meeting Mr. Schlepp and 
others discussed the advantages of 
organization and cooperative ac- 
tion on common problems and out- 
lined the work of A.F.A. and its 
various chapters. 


Will Outline Chapter 
Educational Work 


CHAPTER CHAIRMEN, heads of ed- 
ucational and apprentice training 
committees and foundrymen inter- 
ested in foundry personnel prob- 
lems are invited to attend the A.F.A. 
Educational Division’s business 
meeting, April 28, at the Rackham 
Educational Memorial in Detroit. 


Fred Sefing, Chairman of the Di- 
vision, directed a special message to 
A.F.A. chapter leaders pointing out 
that the Detroit conference afforded 
them a good opportunity to study 
the A.F.A. Educational Program 
and to learn how foundry educa- 
tional work can be organized. Edu- 
cational Division members will be 
available for questioning and chap- 
ter programs which have been suc- 
cessful will be described. 

Chapters having no Educational 
Committee or Apprentice Training 
Committee are urged to organize 
such units and to appoint a chair- 
man who can attend the Detroit 
meeting and secure the background 
information to start a program. 
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BUSY STORK DELIVERS AGAIN 
Tri-State Becomes 36th A.F.A. Chapter 





TRI-STATE A.F.A. CHAPTER, 36th 
of the Association and its new- 
est “baby,” was installed at its 
first regular meeting February 28 
at Tulsa, Okla. Inclement flying 
weather grounded A.F.A. National 
Director F. M. Wittlinger, Texas 
Electric Steel Casting Co., Hous- 
ton, who was to present the famous 
cast iron rattle, and Texas chapter 
Director J. O. Klein, Texas Found- 
ries, Inc., Lufkin, scheduled tech- 
nical speaker; and the stork, flying 
high, performed unassisted. (Later, 
the giant bird hovered interestedly 
above a blizzard at Marshall, Mich., 
and then looked in at Vancouver, 
British Columbia, Canada.) 


Wire Received 


“Regret exceedingly that flight 
conditions prevent attendance at 
this, your first, meeting to welcome 
you officially as the newest chapter 
of A.F.A. and to meet each of you 
personally,” Messrs Wittlinger and 
Klein wired the Tri-State foundry- 
men. “Please accept sincere wishes 
for a healthy chapter, a long, prof- 
itable existence.” 

J. W. Kelin, Federated Metals 
Div., American Smelting & Refin- 
ing Co., St. Louis, a member of St. 
Louis District A.F.A. chapter, was 
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speaker of the evening on “Chap- 
ter Possibilities.” Drawing upon 
his background as a chapter officer 
and director, Mr. Kelin outlined 
for the foundrymen of the Tri- 
State group the functions of an As- 
sociation chapter, the manner in 
which it serves the foundries of its 
area and grows in membership, and 
the benefits to members of organ- 
ized technical, educational and 
other activities. He stressed the 
importance of active participation 
by every individual in the work of 
the new chapter and the A.F.A. 

Chapter Vice-Chairman and Pro- 
gram Committee Chairman Anton 
Johnson, Oklahoma Steel Castings 
Co., Tulsa, introduced the speaker 
and, later, presented through cour- 
tesy of his firm, films on “Design, 
Promotion and Physical Properties 
of Steel Castings.” 


Official Installation 


Chapter Chairman R. W. Trim- 
ble, Bethlehem Supply Co., Tulsa, 


who presided at the business ses- 
sion, announced official installation 
of the chapter and presented a 
brief summary of the organizational 
steps leading to submission of a peti- 
tion for chapter status to the A.F.A. 
Board of Director and approval by 
the Board. 


Northeastern Ohio 
Pat Dwyer and 

R. H. Hermann 

Penton Publishing Co. 
Chapter Reporters 


Two TECHNICAL SESSIONS were 
featured at the February 13 meet- 
ing of Northeastern Ohio A.F.A. 
chapter. Light metal foundrymen 
heard M. E. Brooks, Dow Chemical 
Co., Bay City, Mich., and L. W. 
Davis, Aluminum Co. of America, 
Cleveland, discuss the technology 
and production methods of mag- 
nesium and aluminum; while the 
patternmaking division, meeting 
separately, had a panel of speakers 
on “Gadgets,” “New Methods for 
Old Machines” and “Glues.” 

Speaking on “Gadgets,” Charles 
Wilberschied, Master Pattern Co., 
Cleveland, discussed portable and 
fixed routers, corners rounders, 
portable sanders, air and electric 
grinders, and their applications. 
He also described a layout arrange- 
ment which permits a job to be 
worked on from any angle. 

Ernie Klippstein, New Age Wood- 
craft Co., Cleveland, analyzed a 
number of time-saving methods ap- 
plicable to wood patternmaking 
with standard equipment. Cutting 
of worms and teeth for gears with 
a band saw was outlined. 

Typesand characteristics of glues 
and practices relating to their ap- 
plications were described by E. W. 
Pierie, Motor Patterns Co., Cleve- 
land, who also covered the effects 
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of various glues on patternmaking —_ was the speaker for the occasion. 


pit tear. 


spoke on “Production and Job Pat- 


Sees. 


tools. Cold hide glue, he said, is 
more moisture resistant and elas- 
tic and easier on tools than a hot 
adhesive mixture. A glue is only 
as good, however, as the wood used 
in the pattern, he advised. 

Chapter Director Frank Cech, 
Cleveland Trade School, served as 
moderator for the panel session. 

Chapter President H. J. Tren- 
kamp, Ohio Foundry Co., Cleve- 
land, presided at the dinner meet- 
ing and business session. Announce- 
ment was made that the chapter 
is sponsoring a local apprentice 
contest in cooperation with Associ- 
ated Industries of Cleveland, with 
winning castings and patterns to 
be entered in the A.F.A. Annual 
Apprentice Contest. Cash prizes 
are offered for local winners. Mold- 
ing will take place in the foundry 
where the apprentice is employed; 
and patternmaking, at Cleveland 
Trade School. 


Connecticut Non-Ferrous 

L. G. Tarantino 

Niagara Falls Smelting & Refining Corp. 
Association Secretary 


FOUNDRY APPLICATIONS of infra- 
red drying was the topic of the tech- 
nical session, February 19, at the 
meeting of Connecticut Non-Fer- 
rous Foundrymen’s Association in 
New Haven. Fritz Uhlenhaut, In- 
dustrial Service, Inc., New Haven, 


Skin drying of sand molds is ac- 
complished through absorption of 
the infra-red rays in the sand con- 
taining moisture, Mr. Uhlenhaut 
explained. The heat is direct and 
concentrated, with lamps banked 
about four inches above the top 
plane of the flask in a typical in- 
stallation. Only fifteen minutes are 
required to dry molds to a depth of 
one-quarter to one-half inch, he 
said, in discussing mold drying. 

Other applications cited were 
drying of chaplets, abrasives on 
grinding wheels, and cores. 


Core Drying 

In response to questions during 
the general discussion period, Mr. 
Uhlenhaut said that drying time for 
cores with synthetic binders is ten 
minutes per inch of thickness up to 
four inches (the method is not con- 
sidered practical for more than four 
inches) ; cores of uneven sections 
will be heated in relation to thick- 
ness, the thinner sections drying 
more rapidly. Infra-red has no ad- 
vantage over other methods in dry- 
ing large cores; life of infra-red 


lamps is five thousand hours or 
more. The speaker outlined precau- 
tions against lamp breakage and 
burns received from infra-red lamps. 

At the January 15 meeting of the 
group, Claude Cady, Park City Pat- 


tern Works, Bridgeport, Conn., 


A packed house featured the March meeting of the Philadelphia chapter. 


terns for Non-Ferrous Foundry.” 
Pattern equipment of good quali- 
ity always pays dividends in better 
castings and increased pattern life, 
Mr. Cady said. Life of the pattern 
depends on the care given it and the 
type of foundry, he pointed out. 
Keep scrap out of the sand, pay close 
attention to the condition and op- 
eration of mold squeezing machines, 
have plate in correct position, and 
give proper supervision and care to 
equipment to obtain maximum per- 
formance, he advised foundrymen. 
Engineer, patternmaker and 
foundryman should consult on de- 
sign of the casting, Mr. Cady said. 
Section thickness, gating and the 
proper alloy for the casting applica- 
tion are factors to be considered. 


Flask Thickness 


The speaker noted that, in alu- 
minum plates, the use of heat-treat- 
able alloys has not been found nec- 
essary. He said that recommended 
thickness of plates for standard 
flasks is 54g-in. and that no spring- 
ing should occur under normal us- 
age. Aluminum core boxes, he 
pointed out, are considered rea- 
sonable as replacements for iron 
core boxes, and are, themselves, 
more readily replaced. He added 
that beryllium copper inserts may 
be used in core boxes to prevent ex- 
cessive wear, and that chromium or 
nickel plating of pattern plates is 
difficult, since the surface must be 








Informal scenes taken at the February 14 Southern California chapter meet- 
ing held in Roger Young Auditorium, Los Angeles. 


perfect to assure good plating. 

Referring to pattern detail iden- 
tification, Mr. Cady cited the work 
of the A.F.A. committee on pattern 
marking which is working toward 
establishment of a standard color 
identification scheme. 


Rochester 
D. E. Webster 
American Laundry Machinery Co. 
Chapter Director 
W. B. WALLIs, Pittsburgh Lectro- 
melt Furnace Corp., Pittsburgh, 
Pa., nominee for A.F.A. Vice-Presi- 
dent for 1947-48, spoke on “The 
Future of the Arc Furnace in the 
Foundry Industry” at the technical 
session of the Rochester A.F.A. 
chapter meeting February 11. 
Since its introduction as a melt- 
ing or remelting unit, the electric 
furnace has undergone outstanding 
' tefinement in control and_ has 
found a constantly expanding field 
of application, Mr. Wallis said. 
Radically new applications have 
"been developed in the past few 
| years, he said. 


Furnace Flexibility 
_ Flexibility of the unit makes pos- 
| sible its use,in the production of a 
high grade product from cast iron 
borings, he added; and, in the pro- 
duction of stainless steel, the elec- 
tic furnace yields metal of the 
highest quality under close metal- 
urgical control. Mr. Wallis ex- 
"Plained the use of oxygen or air di- 
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rected on the surface of the bath 
and described ingot manufacture 
with the arc furnace. 


Northern California 
C. R. Marshall 
Chamberlain Co. 

Chapter Co-Secretary 

R. A. Quant, chief research met- 
allurgist, Federated Metals Div., 
American Smelting & Refining Co., 
Perth Amboy, N.J., was technical 
speaker at the February meeting, 
held in San Francisco. 

In his talk, based on observa- 
tions from his experiences with 
problems encounted by aluminum 
casting alloys users, Mr. Quadt em- 
phasized that the casting of alu- 
minum, a practice that has existed 
only for a generation, is not tradi- 
tion-bound. The first phase of 
good practice concerns the condi- 
tion of the metal to be melted, he 
pointed out, adding that particu- 
lar attention must be given possi- 
ble surface corrosion resulting 
from adverse storage conditions, a 
prime cause of pin-hole porosity. 

Speaking of melting and pour- 
ing practice, Mr. Quadt stressed 
the importance of avoiding gas 
pick-up. Atomic hydrogen, soluble 
in aluminum, can be introduced 
into the metal through products of 
combustion; combined water from 
ladles and skimmers; absorption 
through crucibles, and fluxes. 

Turbulence created in the metal 
during the transfer of molten alu- 
minum and the pouring of molds 


should be held to a minimum in 
order to avoid excessive formation 
of oxides, the speaker said. Best 
practice indicates straight melting, 
bringing the melt up to above 
pouring temperature and _ then 
cooling to that temperature, he 
pointed out. Maximum pouring 
temperature is generally consid- 
ered to be 1450° F, although spe- 
cial alloys, such as those containing 
titanium, may be poured in a 
higher range. 

Concerning iron pick-up, Mr. 
Quadt observed that it is not nec- 
essarily detrimental unless the 
amount exceeds approximately 114 
per cent. Provision for adequate 
feeding must be made in mold and 
casting design, he said, but added 
the important factor is venting. 

George McDonald, H. C. Ma- 
caulay Foundry Co., Berkeley, 
chapter program chairman, intro- 
duced the speaker. Chapter Presi- 
dent Richard Vosbrink, Berkeley 
Pattern Works, Berkeley, presided 
at the business meeting. He an- 
nounced that arrangements for 
classrooms and instructors for the 
chapter’s current apprentice train- 
ing course had been completed. 
More than 40 apprentices of the 
area will attend the course. 


Northwestern Pennsylvania 
J. E. Gill 

Lake Shore Pattern Works 

Chapter Director 

FOUNDRYMEN of Northwestern 
Pennsylvania A.F.A. chapter heard 
two technical speakers in February, 
as the Venango group held a meet- 
ing, one of its three for the year, 
in Oil City on the 21st, and the 
chapter's regular meeting was held 
the 24th in Erie. 

Chapter Chairman E. M. Strick, 
Erie Malleable Iron Co., presided 
at Erie, where W. E. Sicha, Alu- 
minum Co. of America, Cleveland, 
spoke on “Aluminum Alloys—Cast- 
ings, Fabrications, Applications.” 

Sand, permanent mold and die 
casting of aluminum were covered 
in the speaker’s presentation, as 
were such other methods as rolling, 
extruding and drawing. 

Questions raised during the gen- 
eral discussion period were largely 
concerned with sand casting. Mr. 
Sicha, member of the Research 
and the Shrinkage and Porosity 
committees, A.F.A. Aluminum and 
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Top—Interest in the lecture course sponsored by the Saginaw Valley chapter 
is well illustrated here as members listen attentively to Don Bowman, Als 
mont Mfg..Co., Imlay City, Mich., discuss “Molding and Coremaking.” 
Bottom (left to right) —Frank Bean, General Foundry & Machine Co., Flint, 
Mich.; Don Bowman; Chapter Chairman John Smith, Chevrolet Grey Iron 
Foundry, Saginaw, Mich.; and Marshall Chamberlain, Dow Chemical Co. 


Magnesium Division, analyzed the 
nature and causes of such defects 
as gas porosity, inter-granular cor- 
rosion and voids, and outlined cor- 
rective practices. 

Dr. J. A. Ridderhoff, Frederic B. 
Stevens, Inc., Detroit, presented a 
technical paper on “Core and Mold 
Coatings” at the Oil City meeting. 


Use of Coatings 


Coatings are an aid to good 
sand and good foundry practice, 
he told the foundrymen, but they 
will not hide, nor compensate for, 
poor sand or careless mold or core- 
making, and will not prevent rat 
tails or scabs if the sand cracks. 

Core and mold coating form a 
separating film between sand and 
metal, facilitating removal of sand 
from castings, Dr. Ridderhoff ex- 
plained. They prevent sand from 
sintering to metal, prevent metal 
penetration by filling in the spaces 
between the sand grains, and pro- 
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mote better finishes on castings by 
providing a surface smoother than 
that of the sand. Special types of 
washes to seal the sand against 
penetration by phosphor bronzes 
and similar “searching” metals, are 
commercially available, he added. 

Penetration of the wash into the 
sand is important and, as casting 
thickness increases and pouring 
temperature rises, the wash must 
penetrate deeper, the speaker said. 
Other recommendations advanced 
by Dr. Ridderhoff included: 

Store containers of coating pow- 
der in a dry place, as a precaution 
against fermentation; standardize 
all solutions, making exact meas- 
urements of the proper mixture 
components and maintaining the 
same proportions in following 
batches; limit to 10 or 15 per cent, 
additions of other materials to 
coating products, unless more ben- 
tonite and binder are added; for 
deeper penetration, spray on the 








wash—a pistol type gun is advised 
for large cores or molds, an atomiz- 
ing type, for small to medium cores 
or molds. 

Chapter Director T. H. Beau- 
lac, Chicago Pneumatic Tool Co., 
Franklin, Pa., was presiding officer 
for the Venango group. 


Central Ohio 
D. E. Krause 
Battelle Memorial Institute 
Chapter Reporter 

SECTIONAL MEETINGS were fea- 
tured at Central Ohio A.F.A. chap- 
ter February 24, with J. B. Caine, 
Sawbrook Steel Casting Co., Cin- 
cinnati, presenting a paper on 
“Scabbing and Buckling” in steel 
foundry practice, and E. C. Zirzow, 
National Malleable & Steel Cast- 
ings Co., Cleveland, addressing the 
gray iron and malleable group on 
control of core sand properties. 

Sand control starts with the spe- 
cification of raw materials, Mr. Zir- 
zow said. In cases where only a 
limited number of sand tests can 
be performed, moisture content 
determinations should be included, 
since moisture control is considered 
by far the most important aspect. 

Sand tests themselves are rela- 
tively useless unless their results 
are correlated with actual foundry 
experience, the speaker pointed 
out, adding that, despite the con- 
siderable amount of effort directed 
to sand control, there are still 
many unknowns. He expressed the 
opinion that within ten years other 
tests will supplant those now used. 


Describes Tests 


Mr. Caine stated that most of the 
widely accepted sand tests yield 
little direct information on the 
problem of scabbing and buckling; 
and described a test he had devel- 
oped to obtain such information: 

Sand to be tested is rammed up 
into standard A.F.A. 2-in. diam- 
eter test cylinders. Before the speci- 
men tube is filled, a steel nut for 
a half-inch bolt js placed at the 
center in the bottom. Wire stubs, 
welded to the nut, support the 
sand, so that the sand cylinder 
can be withdrawn by a half-inch 
threaded rod which is screwed in- 
to the nut. 

The effect, upon the sand, of 
conditions in the cope face of 4 
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mold may be obtained by holding 
the cylinder just above the surface 
of molten steel in a hand ladle. By 
immersing the sand cylinder in the 
molten steel, it is possible to repro- 
duce conditions corresponding to 
those in the drag face of a mold; 
and the effect of metal flowing 
somewhat intermittently (as over 
elevated surfaces in the drag into 
deep cavities) may be approached 
by alternate immersion and with- 
drawal of the sand cylinder. 

Although thousands of cylinders 
have been tested, results obtained 
do not always agree with theories 
concerning the behavior of sands 
at high temperatures, Mr. Caine 
said. Since actual mold conditions 
are simulated, he pointed out, re- 
sults are more readily interpreted 
than those of other tests. Corn or 
wheat flour additions to bentonite- 
bonded sands are essential, if scab- 
bing or buckling are to be avoided, 
Mr. Caine advised. 


Rocky Mountain Empire 
J. R. Maclear 
Maclear Mfg. & Supply Co. 
Chapter Reporter 
“INDUSTRIAL HYGIENE in the 
foundry industry” was the techni- 
cal session topic at the February 
25 meeting of Rocky Mountain 
Empire A.F.A. chapter in Denver. 
F. W. Church, chief of the division 
of industrial hygiene, University of 
Colorado, Boulder, was speaker. 
He detailed requirements for 
proper safety and health precau- 
tions in the shop and urged the 
foundrymen to analyze conditions 
in their departments in view of 
such requirements. Chapter Chair- 
man J. L. Higson, Western Foun- 
dry, Denver, was presiding officer. 


Texas 

W. H. Lynne, Ill 

Hughes Tool Co. 
Chapter Reporter 

“THE FuTuRE OF CAasTINGs in 
Highly Stressed Machine Parts” 
was the topic of Dr. D. J. Martin, 
Hughes Tool Co., Houston, tech- 
nical speaker at the February 21 
meeting of Texas A.F.A. chapter 
in Houston. 

Dr. Martin, during the war a 
colonel in the office of the Chief 
of Ordnance, Washington, D.C., 
and in charge of design develop- 





ment and production of cannon, 
took the centrifugally-cast gun tube 
and statically-cast breech rings as 
examples of castings used under 
high stress. In the course of his 
remarks he traced the history of 
castings in ordnance from the brass 
cannons of old through the high 
tensile steels of World War II. 


Metropolitan 

B. K. Price 

Penton Publishing Co. 
Chapter Reporter 

A.F.A. OFFICERS AND DIRECTORS 
were guests of Metropolitan chap- 
ter March 3 at Newark, N. J. 

Vice-President Max Kuniansky, 
Lynchburg Foundry Co., Lynch- 
burg, Va., nominee for President in 
1947-48; Secretary-Treasurer W. W. 
Maloney; National Director H. A. 
Deane, American Brake Shoe Co., 
New York, and W. B. Wallis, Pitts- 
burgh Lectromelt Furnace Corp., 
Pittsburgh, nominee for 1947-48 
Vice-President, were featured on 
the chapter’s National Officers 
Night program. 

Following brief addresses by Vice- 
President Kuniansky and Mr. Wal- 
lis, Secretary Maloney announced 
installation of the 36th A.F.A. chap- 
ter, the Tri-State group, with head- 
quarters in Tulsa, Okla., and told 
the foundrymen that the Associa- 





tion membership had reached an 
all-time high of more than nine 
thousand. He congratulated Metro- 
politan chapter on attaining a 
membership peak of 375 members. 

Topic of the technical session was 
“Foundry Sands,” discussed by a 
panel of four speakers: R. J. Mad- 
dison, Whitehead Bros. Co., New 
York; J. W. Mentzer, Taggert & Co., 
and G. F. Pettinos, George F. Pet- 
tinos, Inc., both of Philadelphia, 
and H. J. Williams, New Jersey 
Silica Sand Co., Millville. 

Discussing Albany sand, Mr. 
Maddison described it as versatile, 
easy working, highly durable and 
not critical with respect to temper 
water. Albany sand, he said, has 
been in continuous production for 
more than 100 years and has, in- 
herently, such valuable properties 
as flowability, peel from casting and 
low expansion and _ contraction 
grain characteristics. 

Properties of sands from the Mill- 
ville, Mt. Holly and Glenrock dis- 
tricts, were detailed by Mr. Pettinos, 
who confined his remarks to New 
Jersey bonded sands. There is a 
place in the foundry for each of 
these sands, he said, adding that 
sand troubles too often arise from 
poor selection of sand for the pur- 
pose required, such as choice of a 
sand with too high moisture. 


Annual Ladies Night party sponsored by the Chicago chapter was held at 
the Palmer House, Chicago, February 15. The ladies look as though they 
are enjoying the night out with their “hubbies.” 
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Trouble arises, too, Mr. Pettinos 
stated, from a tendency on the part 
of foundrymen to try for too much 
mileage from bonded sand and from 
the use of excessive add mixtures. 
In buying sand foundries should 
pay close attention to the specifica- 
tions to be met and should obtain 
all the facts concerning the sands 
under consideration before a de- 
cision is reached. 


Silica Sand Production 


Mr. Mentzer, discussing gravel, 
urged the foundrymen not to add 
too many other ingredients. Gravel, 
properly used in accordance with 
data available, will give few com- 
plaints, he said. Mr. Williams out- 
lined modern methods for produc- 
ing silica sands. He pointed out 
that great strides have been made 
in the past 25 years, and that a varie- 
ty of analyses, all based on labora- 
tory test results, can be obtained. 

Chapter Chairman H. L. Ullrich, 
Sacks-Barlow Foundries, Inc., New- 
ark, was general chairman, and G. 
F. Watson, American Brake Shoe 
Company, Mahwah, New Jersey, 
technical chairman. 


Michiana 
S. F. Krzeszweski 
American Wheelabrator & Equipment Corp. 
Chapter Director 

LOCAL FOUNDRIES were hosts to 
members and guests of Michiana 
A.F.A. chapter March 4 at Elkhart, 
Ind., during an afternoon tour pre- 
ceding the dinner meeting, there. 
Chapter Director K. A. Nelson, 
Chicago Hardware Foundry Co., 
headed the reception committee, 
representing Elkhart-area plants, 
which had invited the chapter mem- 
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Cincinnati District chapter does not believe in confining itself to male 
activities; they recently sponsored a dinner dance at the Netherland Plaza 
Hotel, Cincinnati, which it is apparent the ladies enjoyed. 


bership to visit plants in the region. 

Chapter Vice-Chairman J. H. Mil- 
ler, Josam Products Foundry Co., 
Michigan City, Ind., presided at the 
dinner meeting, and expressed to 
the Elkhart delegation the chapter's 
appreciation of a program that in- 
cluded entertainment and refresh- 
ments in addition to the tour of 
local foundry and pattern shops. 

J. B. Caine, Sawbrook Steel Cast- 
ings Co., Cincinnati, spoke on 
“What Do We Know About Sand?” 
at the technical session. He was in- 
troduced by Chapter Director and 
program committee chairman, Ear] 
Byers, Sibley Machine & Foundry 
Co., South Bend, Ind. 


Bentonite Comparison 


Applications of Southern and 
Western bentonite were compared 
by Mr. Caine, who went into detail 
as to proper sand practice for pro- 
duction of better castings. The 
speaker, Chairman of the Mold 
Surface Committee, A.F.A. Sand 
Division, also presented an analysis 
of causes of adhesion of sand to 
castings. Such sand, he said, is usu- 


‘ ally referred to as, “burned on,” al- 


though it might more properly be 
considered “mechanically locked” 
to the surface of the metal. 

In the general discussion period 
that followed his remarks, Mr. 
Caine, who is also a member of the 
Sand Division’s Program and Pa- 
pers and Executive committees, de- 
scribed recent technological devel- 
opments in ‘sand control. 





Western New York 

L. C. Thellemann 

Kencroft Malleable Co. 
Chairman, Publicity Committee 

FOUNDRY TECHNOLOGY of ancient 
times triumped over heart break- 
ing obstacles, A.F.A. National Di- 
rector B. L. Simpson, National En- 
gineering Co., Chicago, told found- 
rymen of the Western New York 
A.F.A. chapter area, meeting March 
7 in Buffalo. 

Reviewing “The History and 
Development of the Foundry In- 
dustry,” Mr. Simpson pictured 
progress in the art of casting metals 
in a presentation of numerous 
slides. Large and intricate castings 
were produced by foundrymen of 
ancient times without the benefits 
of modern scientific knowledge, 
equipment or instruments, he 
stressed. ‘Through perseverance and 
skill they achieved amazing results, 
and castings surviving are works of 
art, he said. 

Chapter Chairman H. C. Winte, 
Worthington Pump & Machinery 
Corp., Buffalo, presided at the 
business session. M. J. Doelman, 
National Engineering Co., Buffalo, 
was technical chairman. 

A new creation of the chapter, 
announced at the meeting, is a 
monthly publication, designed to 
serve as a means of communication 
between members and officers and 
committee chairmen and facilitate 
exchange of information between 
local foundrymen. F. E. Bates, 
Worthington Pump & Machinery 
Co., is editor. 
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Chesapeake 
J. A. Reese 
Koppers Co. 
Chapter Reporter 


FOUNDRYMEN of Chesapeake 
A.F.A. chapter were guests of the 
Baltimore chapter, American Soci- 
ety for Metals, at a joint meeting 
March 17 in Engineering Society 
Headquarters. “Cast Metals—Their 
Design and some Metallurgical and 
Engineering Considerations” was 
the topic of the technical speaker, 
Dr. C. H. Lorig, Battelle Memorial 
Institute, Columbus, Ohio, who is 
chairman, A.F.A. Steel Division. 

Discussing the metallurgical, en- 
gineering and economic aspects of 
the foundry industry, Dr. Lorig 
dwelt on the effects of the transi- 
tion period on the castings field. 
He cited recent technological ad- 
vances and analyzed their role in 


keeping foundries abreast of mar- 
ket demands. These remarks were 
highly interesting to those present. 


Controlling Properties 
Metallurgically speaking, he said, 
cast iron, with its matrix of fer- 
rite, graphite and carbides, is more 
complex than steel; however, a 
foundryman with the proper tech- 
nical background is familiar with 
the variables and can control prop- 
erties at will. Speaking of magnes- 
ium alloys, he pointed out that, 
contrary to popular belief, these 

alloys are corrosion resistant. 
A.F.A. Vice-President Max Kun- 
iansky, Lynchburg Foundry Co., 
Lynchburg, Va., introduced Dr. 
Lorig. Technical chairman was Dr. 
T. C. Jarrett, chief metallurgist, 
Piston Ring Div., Koppers Co., 
Baltimore. Dr. C. A. Zappfe, met- 


Central Indiana foundrymen heard A. J. Tuscany (top photo, second from 

left) executive secretary, Foundry Equipment Manufacturers Association, 

Cleveland, discuss “Future Possibilities of the Foundry” at the meeting 
held in the Athenaeum, Indianapolis. 








allurgical consultant, Baltimore, 
presided over the technical session. 

For the chapter’s February 28 
meeting, the technical subject was 
“Sand Properties and their Rela- 
tion to Casting Defects,” by L. A. 
Taylor, Illinois Clay Products Com- 
pany, Joliet, Illinois. 

Defective castings cost the foundry 
industry millions of dollars in scrap 
losses every year, Mr. Taylor stated, 
adding that 22 of the 30 defects 
listed by the A.F.A. Casting De- 
fects group can be ascribed to sand. 

Proper sand control, the speaker 
said, will eliminate many casting 
defects. The principal effects of 
various treatments on the proper- 
ties of gray iron were summarized. 

An increase in moisture causes 
loss in green compressive and sheer 
strength, a decrease in permeabil- 
ity, an increase in dry compressive 
and dry shear strength. Harder 
ramming on a sand bonded with 
clay decreases permeability and in- 
creases green compressive, green 
sheer and dry compressive strength 
and mold hardness. Addition of 
seacoal to clay-bonded sand de- 
creases permeability and increases 
dry compressive and dry shear 
strength, the speaker said. 


Sand Selection 


In regard to selection of a base 
sand, Mr. Taylor stated that sand 
is selected on the basis of core 
room needs, and used core sand is 
then added to the molding sand. 

Sand of. well-rounded grain has 
greatest permeability, he said, but, 
for equal strength, requires more 
bond than sand of subangular 
grain. Distribution of grain size 
for a good molding sand should be 
such that 70-80 per cent of the 
sand remains on four adjacent 
screens, the balance distributed. 

Mr. Taylor presented recom- 
mendations as to remedies for typi- 
cal defects: sand “drop” in mold 
caused by low resilience, add new 
sand and/or binders; “cat whis- 
kers” or veining attributable to 
small fissures opening in the sand, 
add cereal binder, clay bond or 
seacoal if caused by expansion—re- 
duce seatoal, add pitch or iron 
oxide, if contraction is the cause. 

“Rattail” produced by buckling 
of the sand, nearly always in the 
drag, requires reduction in expan- 
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An informal session of the educational committee, Birmingham District 
A.F.A. chapter, was held for the cameraman at the January 17 meeting 
in the Tutwiler Hotel, Birmingham: left to right, E. A. Thomas, Thomas 
Foundries, Inc.; C. P. Caldwell, Caldwell Foundry & Machine Co., and, 
chairman, Dr. J. T. MacKenzie, American Cast Iron Pipe Co., Birmingham. 


sion of the sand through addition 
of combustible material which will 
burn out (seacoal, wood flour, cer- 
eal binder). Gas seam on light 
castings, which appears on vertical 
surfaces only and is similar to “rat- 
tail,” but treaceable to gas pressure 
between sand and metal, may be 
remedied by providing more vents 
and increasing the permeability of 
the sand. 

Misruns may be caused by back 
pressure of mold gases, in which 
case permeability should be in- 
creased and moisture and carbona- 
ceous matter in the sand, reduced. 


Cincinnati District 
E. F. Kindinger 
Williams & Co. 
Chapter Secretary 

CASTINGS ARE PARAMOUNT in ma- 
chine tools, A. C. Denison, Fulton 
Foundry & Machine Co., Cleve- 
land, told Cincinnati District 
A.F.A. chapter foundrymen at their 
March 10 meeting in Engineering 
Society Headquarters. 

Discussing “Weldments vs. Cast- 
ings,” Mr. Denison advised that 
units which are complicated and 
vital for precision work, and in 
which machinability is a factor, 
should be cast. They may be of 
welded construction, he suggested, 
if not too complicated, or if accu- 
racy is not required. The speaker 
featured in his remarks a compari- 
son of mechanical properties of cast- 
ings and weldments. 

Chapter Chairman J. S. Schu- 
macher, Hill & Griffith Co., Cin- 
cinnati, was the presiding officer. 
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St. Louis District 
J. W. Kelin 
American Smelting & Refining Co. 
Chapter Reporter 
KEEN INTEREST in “Human Rela- 
tions in the Foundry,” topic of the 
March 13 meeting in St. Louis, was 
evidenced by foundrymen and pat- 
ternmakers of the St. Louis Dis- 
trict A.F.A. chapter area through 
an unusually large attendance and 
a lively and prolonged general dis- 
cussion session. S. G. Garry, labor 
relations department, Caterpillar 
Tractor Co., Peoria, was speaker. 
Procedures in handling griev- 
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ances and relationships between 
workmen and foremen, plant sup- 
erintendents and others in man- 
agement personnel were detailed 
by Mr. Garry, who serves on the 
A.F.A. Educational Division Indus- 
trial Training Committee and is 
Chairman of its Subcommittee on 
Foreman Training. He stressed the 
importance of goodwill and coop- 
eration and submitted a number of 
fundamental rules as proven aids 
to maintenance of relationship. 
Chapter Director L. A. Kleber, 
Central Steel Castings Corp., Gran- 
ite City, Ill., directed general dis- 
cussion, during which the speaker, 
in response to questions from the 
floor, enlarged upon a number of 
points made during his formal 
presentation to the members. 
Chapter Chairman R. T. Leisk, 
American Steel Foundries, East St. 
Louis, Ill., presided at the dinner 
and the business meeting. W. A. 
Zeis, Webster Groves, Mo., chapter 
membership chairman, reported 
membership of the chapter the 
largest in its history. Chapter Sec- 
retary R. E. Wood, Warren Coke 
Co., St. Louis, spoke briefly on the 
51st Annual Convention of A.F.A., 
and F. W. Burgdorfer, Missouri 
Pattern Works, St. Louis, described 
the local apprentice contest, pre- 


Southern California chapter officers pause with February speaker L. A. 
Behrendt (center, seated), Joseph Dixon Crucible Co., Jersey City, N.J. 
Standing are Chapter Vice-President H. E. Russill, Eld Metal Co. Ltd., (left); 
and Chapter President W. D. Emmett, Los Angeles Steel Casting Co.; and 
seated (left) E. D. Shomaker, Kay-Brunner Steel Products, Inc., Alhambra; 


and L. O. Hofstetter, Brumley-Donaldson Co. 
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liminary to the A.F.A. Annual Ap- 
prentice Contest, and announced 
that district patternmakers were 
offering prizes for local winners. 


New England 

M. A. Hosmer 
Hunt-Spiller Mfg. Corp. 
Association Reporter 

“MELTING PROBLEMS OF TODAY” 
were analyzed by F. W. Hanson, 
metallurgical engineer, service and 
development department, Electro 
Metallurgical Co., New York, at the 
March 12 meeting of the New Eng- 
land Foundrymen’s Association in 
Boston. 

Low silicon pig irons contain 
more carbon than those high in sili- 
con, Mr. Hanson pointed out, “a 
fact of interest to foundries where 
high carbon percentages must be 
maintained.” 


Cupola Versatile 

Outlining the versatility of the 
cupola as a melting unit, the speak- 
er went on to describe the possibili- 
ties of substitution of different 
grades of melting materials for 
those more commonly used but not 
readily available today. He dis- 
cussed the effect of incidental ele- 
ments, such as sulphur and phos- 
phorus, occurring increasingly in 


available scrap, and detailed sug- 
gestions for eliminating some of the 
resulting difficulties. 

Speaking of inoculating alloys, 
Mr. Hanson stressed the advisability 
of the foundryman furnishing his 
inoculant source with information 
regarding the composition of melts 
when the type of scrap used varies 
from usual components. In this re- 
gard, he presented slides showing 
the effects of different alloying ma- 
terials in irons of varying composi- 
tions. 

President D. L. Parker, General 
Electric Co., Lynn, Mass., presided 
at the dinner which attracted a rep- 
resentative turnout of foundrymen 
from the New England area. 


Saginaw Valley 
J. J. Clark 
General Motors Corp. 
Chapter Director 

GUEST SPEAKER for the technical 
session of the March 6 meeting of 
Saginaw Valley A.F.A. chapter in 
Frankenmuth, Mich., was Zigmond 
Madacey, Caterpillar Tractor Co., 
Peoria, Ill., Chairman, Central II- 
linois A.F.A. chapter. His topic 
was, “Core Blowing.” 

By means of suitable rigging, 
Mr. Madacey said, it is possible to 
produce cores economically in 




















short runs—as few as 25 pieces— 
with approximately two minutes re- 
quired for changing from one box 
to another. He exhibited, by means 
of slides, core boxes, rigging and 
cores produced. 


Central New York 

J. A. Feola 

Crouse-Hinds Co. 

Chairman, Publicity Comittee 


A FOUR-POINT PROGRAM for “Safe- 
ty in the Foundry” was outlined at 
Central New York A.F.A. chapter’s, 
March 14 meeting in Syracuse by 
R. R. Meigs, loss prevention de- 
partment of the Liberty Mutual In- 
surance Company, Beoston, Massa- 
chusetts. 

Create a broad conception of the 
value of accident prevention; or- 
ganize for accident prevention; 
tackle materials-handling opera- 
tions from a safety standpoint and 
do a better job of housekeeping, 
Mr. Meigs advised his audience. 

Safety is the “must” that goes 
with the slogan, “The Foundry is 
a Good Place to Work,” he said. 
Safety should be considered, not as 
a minor undertaking, but as a 
broad activity having to do with 
better utilization of manpower, 
improvement of industrial public 
relations and whole-hearted coop- 
eration between management and 
personnel, he added, pointing out 
that accident prevention is a major 
factor in obtaining and maintain- 
ing good working conditions and 
high productivity. 

Chapter Chairman E. E. Hook, 
Dayton Oil Co., presided. 


Candid views taken during dinner 
at Saginaw Valley chapter meeting, 
March 6. Left—Zigmond Madacey, 
Caterpillar Tractor Co., Peoria, IIl., 
chapter guest speaker. 
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Philadelphia 
H. V. Witherington 
H. W. Butterworth & Sons Co. 
Chapter Director 
Dr. G. H. CLaMer, Ajax Metal 
Co., Philadelphia, was host to Phil- 
adelphia A.F.A. chapter March 14, 
when the group held its annual 
meeting at Franklin Institute. 
Chapter directors met for a brief 
business session prior to the din- 
ner. Speaker of the evening was 
Daniel Mannix, author, lecturer 
and falconer, who presented color 
motion pictures on the training 
and feats of his hunting eagle. 


Detroit 
C. J. Rittinger 
American Car & Foundry Co. 
Chapter Reporter 
THE TECHNICAL PROGRAM Of the 
51st Annual Convention of A.F.A. 
was outlined to members and guests 
of the host Detroit chapter by A.F.A. 
Vice-President Max Kuniansky, 
nominee for President in 1947-48, 
and Secretary-Treasurer W. W. Ma- 
loney, who were feted on the group’s 
National Officers Night program at 
Rackham Memorial, March 19. 
Technical sessions of the Con- 
vention, declared Mr. Kuniansky, 
will present a cross-sectional picture 
of latest developments in the cast- 
ings field. He stressed the role of 
the Association in contributing to 
the progress of the industry in many 
of its ramifications. 


Sand Treated 


Chemically treated sand was the 
technical session topic, with presen- 
tation in the nature of a progress 
report. Mr. Kuniansky and T. J. 
Curry, metallurgist, Lynchburg 
Foundry Co., were speakers. 

The treated sand, coated with an 
almost pure carbon resin, is now be- 
ing used in the molding of from 200 
to 250 tons of castings per day, Mr. 
Kuniansky revealed. These vary in 
section from 1% to or 5 inches and 
are produced without such prob- 
lems as buckling, scabs or “burned 
on” sand, the speakers reported. 
Cleaning time has been reduced ap- 
proximately 50 per cent through 
reduction of the amount of sand ad- 
hering to the castings; mulling time 
has been substantially reduced, and 
shakeout is easy of accomplishment, 
since the sand disintegrates readily, 
the speakers told the foundrymen. 
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Officers and directors of the Philadelphia chapter stand before the statue of 
Benjamin Franklin in the Franklin Institute where meeting was held. 


Permeability of the molding mix- 
ture is of less importance than is 


usually the case, since moisture con-— 


tent of the chemically treated sand 
can be reduced to from 3.3 to 3.5 
per cent, as compared with the 5 per 
cent limit with sand previously 
utilized, the report continued. 
Messrs. Kuniansky and Curry stated 
that the sand has exhibited excel- 
lent flowability, lending it to the 
production of deep draws and pat- 
terns having vertical walls. 

Chapter Chairman A. H. Allen, 
Penton Publishing Co., Detroit, 
presided at the dinner, and intro- 
duced the speakers. 


Detroit Management Luncheon 
FOUNDRY MANAGEMENT, through 
participation in the educational- 


technological programs of Ameri- 
can Foundrymen’s Association, can 
offer inspiration to all foundry- 
men,, A.F.A. Vice-President Max 
Kuniansky, Lynchburg Foundry 
Co., Lynchburg, Va., told Detroit- 
area foundry officials March 20 at 
a Detroit chapter sponsored lunch- 
eon in Rackham Educational Me- 
morial. Mr. Kuniansky and A.F.A. 
Secretary-Treasurer W. W. Maloney 
met with castings industry execu- 
tives, including heads of the auto- 
motive industry and its foundries, 
and discussed current subjects. 
Development of men for top 
foundry positions in castings firms 
is a “must,” Mr. Kuniansky pointed 
out. The need is to “raise men, 
rather than merely let them grow”; 
and the Association, by educating 
foundrymen in the technology of 
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their field and providing them with 
opportunity to demonstrate leader: 
ship and develop organizational 
skill in cooperative A.F.A. activi- 
ties, assists vitally in the selection 
and training of future industry 
heads, he said. 


Importance of Industry 


Foundries and their management 
should emphasize the community 
and national importance of the cast- 
ings industry, the A.F.A. Vice-Presi- 
dent commented. Pointing to the 
great technological progress of the 
field over the past 25 years and cit- 
ing extension of foundry mechani- 
zation and application of new proc- 
esses, Mr. Kuniansky urged that the 
advancements of the industry be 
made evident to everyone. 

Participation in the technical ac- 
tivities of A.F.A. demonstrate the 
progressive spirit of the industry, 
he pointed out. 

Where management has evinced 
an interest in A.F.A., its workers 
have been active in the Association 
—to their, and their firm’s benefit, 
Secretary-Treasurer Maloney as- 
serted. The man who knows his 


job does it better, he emphasized. 

He described the Association as 
a cooperative technical society, in 
which self-help is the basic aspect 
and members act on a sense of 
obligation to the field and to them- 
selves to raise the technological 
level of the industry. 

Technical activities of A.F.A., 
he pointed out, are directed not 
only to foundrymen, but also to 
students in engineering colleges, 
trade and high schools and to the 
general public. 

He outlined the technical pro- 
gram of the 51st Annual Conven- 
tion, in Detroit, April 28-May 1, not- 
ing the broad range of foundry sub- 
jects, and said that registration is 
expected to set an all-time high for 
a non-exhibit year. 


Interest World Wide 


Interest of foundrymen through- 
out the. world in the technical ses- 
sions of the Convention, he said, is 
indicative of the ever widening ap- 
preciation of A.F.A. activities. 

A.F.A. National Director F. J. 
Walls, International Nickel Co., 
Detroit, introduced Mr. Kuniansky 





Photos of two groups from the foundry office, Caterpillar Tractor Co., 
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Peoria, at the March 3 meeting held in Hotel Jefferson. 











L. E. Roby, president, Peoria Mal. 

leable Castings Co., Peoria (left) 

and R. A. Clark, Electro Metallur. 

gical Co., Chicago, talking shop at 

the March 3 meeting of the Central 
Illinois chapter. 


and Mr. Maloney to management 
representatives. Guests included: 
J. D. Christian, president, and W. 
Christian, Jr., vice-president, Acme 
Foundry Co.; H. B. Updegraff, dis- 
trict manager, Aluminum Co. of 
America; W. B. Crawford, presi- 
dent, and L. G. Korte, engineer, At- 
las Foundry Co.; C. A. Raftrey, 
works manager, and J. E. Bunch, 
foundry superintendent, Cadillac 
Motor Car Div., General Motors 
Corp.; Charles Carolin, president, 
R. B. Carolin Foundry & Machine 
Co.; A.F.A. National Director James 
H. Smith, general manager, Cen- 
tral Foundry Div., General Motors 
Corp.; Arnold Lenz, general man- 
ager, Chevrolet Motor Div., Gen- 
eral Motors Corp.; E. A. Peterson, 
foundry manager, Chrysler Corp.; 
E. A. Rutt, plant superintendent, 
and Norman Gassman, assistant 
plant superintendent, Commerce 
Pattern Foundry & Machine Co.; J. 
M. Duncan, president, Detroit Steel 
Casting Co.; A. J. Smith, president, 
Enterprise Foundry Co.; B. D. 
Kunkle, vice-president in charge of 
engineering, General Motors Corp.; 
E. D. Flintermann, president, Mich- 
igan Steel Casting Co.; G. T. Chris- 
topher, president, Packard Motor 
Car Co.; S. W. Ostrander, manu- 
facturing manager, Pontiac Motor 
Div., General Motors Corp.; L. C. 
Smith, Jr., personnel manager, 
Roberts Brass Mfg. Co.; C. A. 
Trombly, secretary, Sherwood Brass 
Corp.; S. G. Lakin, president, Stuart 
Foundry Co.; B. F. Emrick, plant 
superintendent, U. S. Radiator Co.; 
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APRIL 13 
TWIN CITY 
Curtis Hotel, Minneapolis 


A. F. PFEIFFER 
Allis-Chalmers Mfg. Co. 
Casting Dimensional 
Control 


APRIL 17 
CANTON DISTRICT 
Yant’s Cottage, Canton, Ohio 


NATHAN JANCO 
Centrifugal Casting Machine Co. 
Centrifugal Castings 


OREGON 
Heathman Hotel, Portland 


Harry CzyZEwskI 
Metallurgical Engineers, Inc. 


Modern Foundry Research 
and Development 


APRIL 18 
WASHINGTON 
Gowman Hotel, Seattle 


Die Casting 


APRIL 19 
SOUTHERN CALIFORNIA 


Lakewood Country Club, Los Angeles 
Lapies’ NIGHT 


APRIL 21 
NORTHWESTERN PENNSYLVANIA 
Masonic Temple, Erie 


NATIONAL OFFICERS AND 
Otp Timer’s NIGHT 


CENTRAL OHIO 

Chittenden Hotel, Columbus 
C. E. Sims 

Tom BARLOW 

Battelle Memorial Institute 


Porosity and Gases 
Inoculation 


QUAD-CITY 


Fort Armstrong Hotel, Rock Island, Ill. 


R. G. McELWEE 
Vanadium Corp. of America 


Cupola Operations with 
Material Shortages 


APRIL 22 
ROCKY MOUNTAIN EMPIRE 
Oxford Hotel, Denver 


R. O. ANDERSON 
Norton Co. 


Grinding Wheels in the Foundry Industry 


APRIL, 1947 





APRIL 25 
CHESAPEAKE 


Engineers Club, Baltimore 


C. A. BRASHARES 
Harbison-Walker Refractories Co. 


Refractories 


MAY 1 
SAGINAW VALLEY 
Fischer’s Hotel, Frankenmuth, Mich. 


R. HEINTZ 
Jack & Heintz Co. 


Die Casting 


MAY 5 
METROPOLITAN 
Essex House, Newark, N.J. 


L. F. TUCKER 
City Pattern Works 


Cooperation Between Patiernmaker 
and Foundry 


CENTRAL ILLINOIS 


Jefferson Hotel, Peoria 


B. C. YEARLEY 
National Malleable & Steel Castings Co. 


Highlights of Malleable Practice 


MAY 7 
SOUTHERN CALIFORNIA 
Roger Young Auditorium, Los Angeles 


Tom BARLOW 
Battelle Memorial Institute 


Cupola Practice 

MAY 8 
NORTHEASTERN OHIO 
Cleveland Club 

Op TIMER’s NIGHT 


ST. LOUIS DISTRICT 
York Hotel, St. Louis 


J. L. YATEs 
National Engineering Co. 


Engineering as it Effects the Foundry 
NATIONAL OFFICERS NIGHT 


MAY 9 
ONTARIO 


Royal York Hotel, Toronto 
ANNUAL MEETING, 


PHILADELPHIA 
Engineer’s Club 
R. F. HARRINGTON 


A. S. WricHT 
Hunt-Spiller Mfg. Corp. 


Synthetic vs. Natural Sand for Cast Iron 


EASTERN CANADA-NEWFOUNDLAND 


Mount Royal Hotel, Montreal 
ANNUAL MEETING 


MAY 12 
CINCINNATI DISTRICT 
Engineering Society Headquarters 


F. G. SEFING 
International Nickel Co. 


Cupola Practice 


MAY 13 
ROCHESTER 
Seneca Hotel 


A. S. PHELPs 
Pratt & Letchworth Co. 


Plant Housekeeping 


MAY 15 
DETROIT 
Rackham Educational Memorial 


ELMER BLAKE 
Osborn Mfg. Co. 


Characteristics of Molding Machines 
R. L. OrtH 

American Wheelabrator & 

Equipment Corp. 

Abrasive Cleaning of Castings 


MAY 23 
TEXAS 


Rice Hotel, Houston 


V. J. SEDLON 
Master Pattern Co. 


Permanent Molds 


CHESAPEAKE 
Engineers Club, Baltimore 
Founpry EQUIPMENT 


MAY 26 
CENTRAL OHIO 


Chittenden Hotel, Columbus 


Pat DwyYeErR 
Penton Publishing Co. 


Heading and Gating 


CENTRAL INDIANA 
Athenaeum, Indianapolis 


J. A. Grtzen 
Delta Oil Products Co. 


Corebinders and Corewashes 


NORTHWESTERN PENNSYLVANIA 
Moose Club, Erie 

R. G. McELWEE 

Vanadium Corp. of America 
Operating a Cupola under 

Material Difficulties 
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Dinner hour at the Saginaw Valley chapter meeting held February 6. 


W. O. Leonard, president, Wilson 
Foundry Co., and officers and direc- 
tors of Detroit A.F.A. chapter. 


Central Illinois 
G. H. Rockwell 
Caterpillar Tractor Co. 
Chapter Secretary-Treasurer 

RALPH A. CLARK, metallurgist, 
Electro Metallurgical Co., Chicago, 
was guest speaker at the March 3 
meeting of the Central Illinois chap- 
ter held in the Hotel Jefferson. Link- 
ing together such important items 
as cupola diameter, height of bed, 
coke sizes and stock height, the 
speaker covered the “Principles of 
Cupola Operation” rather thor- 
oughly. He stressed that good su- 
pervision and conscientious charg- 
ing crews were important to proper 
cupola practice. Slides graphically 
presented the results of proper and 
improper cupola practices. 


Canton District 
N. E. Moore 
Wadsworth Testing Laboratory 
Chapter Reporter 

FOUNDRY PROBLEMS were handled 
by a “board of experts,” comprised 
of chapter members, for the Quiz 
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Night program of Canton District 
A.F.A. chapter, March 20. 

H. G. Stevener, American Steel 
Foundries, Inc., Alliance; Charles 
Reyman, Atlantic Foundry, Bar- 
berton; G. M. Biggert, United En- 
gineering & Foundry Co.; E. R. 
Daugherty, Stark Pattern Co., and 
M. G. Winters, Winters Foundry 
& Machine Co., all of Canton, and 
Chapter Secretary C. B. Williams, 
Massillon Steel Castings Co., Mas- 
sillon, made up the panel. 

The “experts” presented recom- 
mendations on difficulties encoun- 
tered in practice by various chap- 





AFA CONVENTION 
HEADQUARTERS 


Throughout the Detroit Con- 
vention, A.F.A. will maintain 
headquarters at both the Statler- 
and Book-Cadillac Hotels, where 
Officers and Directors of the As- 
sociation can be located during 
the week by their friends in the 
industry. Authors and session 
chairmen may make their be- 
tween-meeting headquarters at 
the official A.F.A. offices, at their 
convenience. Press headquarters 
also will be located here. 

















ter members, and described in 
written questions submitted in ad- 
vance of the meeting, and then re- 
sponded to discussion and ques- 
tions from the floor. Participation 
was informal and general, and the 
more than 100 foundrymen present 
considered the technical session 
one of the most valuable. 
Chapter Vice-Chairman C. F. 
Bunting, Pitcairn Co., Barberton, 
was presiding officer. C. E. Shaw, 
American Steel Foundries, Inc., 
chairman of the chapter nominat- 
ing committee, presented that 
group’s recommendations for off- 
cers and directors for 1947-48. 














Central Indiana 


Jack W. Giddens 
International Harvester Co. 
Chapter Reporter 


“CASTINGS OF ANY kind are con- 
trolled by variables and the purpose 
of metallurgical research is to help 
us control these variables,” declared 
V. A. Crosby, metallurgist, Climax 
Molybdenum Co., Detroit, in ad- 
dressing the March meeting of the 
Central Indiana chapter. 

In a diagnosis of “Factors Affect- 
ing the Physical Properties of Gray 
Iron,”” Mr. Crosby discussed classi- 
fication of properties to be consid- 
ered, constitutional make-up of gray 
iron, influence of the prior struc- 
ture of raw material, and the ef- 
fects of thermal treatment of liq- 
uid iron, graphite pattern, alloy- 
ing elements and heat treatment. 

Photo slides were used to show 
how cast iron may be affected and 
also to illustrate the relationship of 
matrix structure and strength. The 
pictures evidenced how a finely di- 
vided graphite formation, widely 
scattered throughout the casting, 
will cause weakness. If the graphite 
is in “strings,” however, the casting 
will be strong, and malleable. 

Low carbon cast iron will give 
higher tensile, higher transverse 
strength, higher Brinell hardness 
number and the same deflection as 
that of a somewhat higher carbon 
cast iron, Mr. Crosby declared. 

The strength of a finished casting, 
he added, may be improved by the 
use of late additions of silicon oF 
by an increase in superheat. 

A joint meeting of the Central 


~ Indiana chapter and Electric Steel 


Castings Co., Indianapolis, was held 
(Continued on Page 178) 
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COMMITTEE MEETING SCHEDULE 
During A.F.A. Convention in Detroit 


10:00 
10:00 
4:00 
4:00 


8:00 


8:00 


9:00 
9:00 
10:00 


10:00 
10:00 


10:00 


10:00 
10:00 
10:00 

2:00 


2:00 


2:00 
2:00 
2:00 


2:30 


4:00 


4:00 


4:00 


4:00 


4:00 


4:00 


8:00 


8:00 


8:00 


Monday, April 28 


AM—Deformation Committee, Sand 
Division 

AM-—Educational Division Business 
Meeting 

PM—Core Test Committee, Sand 
Division 

PM-—Precision Investment Casting 
Committee 

PM—Subcommittee on Core Washes 
and Pastes, Core Test Com- 
mittee, Sand Division 

PM—Aluminum and Magnesium 
Division Business Meeting 


Tuesday, April 29 


AM—Nominating Committee, Steel 
Division 

AM—Controlled Annealing Com- 
mittee, Malleable Division 

AM-—A.F.A. Executive Committee 
Meeting Luncheon 

AM~—Refractories Committee 

AM-—Youth Encouragement Com- 
mittee, Educational Division 

AM—Foreman Training Subcom- 


mittee, Industrial Training 
Committee, Educational Di- 
vision 


AM—Chill Test Committee, Gray 
Iron Division 

AM—Committee on Heat Treat- 
ment of Cast Iron 

AM—Cupola Research Committee, 
Gray Iron Division 

PM—A.F.A. Board of Directors’ 
Meeting 

PM—Alloy Recommendation Com- 
mittee, Aluminum and Mag- 
nesium Division 

PM—Malleable Division Business 
Meeeting 

PM—Apprentice Training Commit- 
tee, Educational Division 

PM—Pattern Division Business 
Meeting 

PM—Committee on Test Bars, Alu- 
minum and Magnesium Divi- 
sion 

PM—Committee on Centrifugal 
Casting, Aluminum and Mag- 
nesium Division 

PM—Reclamation and _ Alloying 
Committee, Aluminum and 
Magnesium Division 

PM-—Shrinkage and Porosity Com- 
mittee, Aluminum and Mag- 
nesium Division 

PM—Fluidity Committee 

PM—Research Committee, Malle- 
able Division 

PM-—Sand Division Business Meet- 
ing 

PM-—Sand Casting Committee, Alu- 
minum and Magnesium Di- 
vision ; 

PM—Research Committee, Brass 
and Bronze Division 

PM—Flowability Committee, Sand 
Division 
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Wednesday, April 30 

9:00 AM—Annual Lecture Committee 

9:00 AM—Heat Transfer Committee 

9:00 AM—Brass and Bronze Program 
and Papers Committee 

9:00 AM—Microstructure of Cast Iron 
Committee, Gray Iron Di- 
vision 

9:00 AM—Sand Shop Operation Course, 
Sand Division 

10:00 AM—Pattern Manual Committee 

10:00 AM—Brass and Bronze Division 
Business Meeting 

12:00 PM—Green Sand Properties Com- 
mittee, Sand Division 

2:00 PM—Foundry Talks Subcommittee, 
Engineering Schools Commit- 
tee, Educational Division 

5:00 PM—Committee on Physical Prop- 
erties of Steel Foundry Sands 
at Elevated Temperatures, 
Sand Division 

5:00 PM—Test Bar Design Committee, 
Gray Iron Division 

8:00 PM—Committee on Analysis of 
Casting Defects, Gray Iron Di- 
vision 

8:00 PM—Mold Surface Committee, Sand 
Division 

8:00 PM—Committee on Physical Prop- 
erties of Iron Foundry Mold- 
ing Materials at Elevated 
Temperatures, Sand Division 

8:00 PM—Steel Division Business Meet- 
ing 
Thursday, May 1 

9:00 AM—Steel Program and _ Papers 
Committee 

9:00 AM—Foundry Cost Committee 

4:00 PM—Gray Iron Division Business 
Meeting 


Appoint Four Groups on 


Aluminum — Magnesium 

APPOINTMENTS to four 1947 
A.F.A. Aluminum and Magnesium 
Division committees have been an- 
nounced, The committees and ap- 
pointments are: 

Program and Papers—W. E. Mar- 
tin, National Smelting Co., Cleve- 
land, Chairman; Oscar Blohm, 
Triangle Foundry Co., Chicago; 
Dr. L. W. Eastwood, Battelle 
Memorial Institute, Columbus; A. 
W. Stolzenburg, Aluminum Co. of 
America, Cleveland, and Dr. Rob- 
ert Thomson, International Nickel 
Co., Detroit. 

Reclamation and Alloying—Wal- 
ter Bonsack, National Smelting 
Co., Cleveland, Chairman; E. J. 
Basch and J. C. Fox, Doehler-Jarvis 
Corp., New. York City; M. E. 


Brooks, Dowmetal Foundry, Dow 
Chemical Co., Bay ;City, Mich.; 
Charles Cooper, Acme Aluminum 
Alloys, Inc., Dayton; F. J. Francis, 
Metals and Alloys, Leaside, Ont.; 
W. H. Gunselman, Samuel Green- 
field Co., Buffalo; R. A. Quadt, 
Federated Metals Div., American 
Smelting & Refining Co., Perth 
Amboy, N. J.; A. Sugar, American 
Metal Co., New York, and H. R. 
Youngkrantz, Apex Smelting Co., 
Chicago. 

Shrinkage and Porosity—J. C. De- 
Haven, Battelle Memorial Insti- 
tute, Columbus, Chairman; Wal- 
ter Bonsack; D. L. W. Eastwood; 
C. E. Nelson, Dow Chemical Co., 
Midland, Mich., and W. E. Sicha, 
Aluminum Co. of America, Cleve- 
land. 

Test Bars—David Basch, tech- 
nical representative, Almin Ltd. of 
Great Britain, Schenectady, Chair- 
man; E. J. Basch; Walter Bonsack; 
M. E. Brooks; Dr. Blake M. Loring, 
Naval Research Laboratory, Wash- 
ing, D. C.; J. W. Meier, Canadian 
Bureau of Mines, Ottawa, Ont.; H. 
J. Rowe, Aluminum Co. of Ameri- 
ca, Pittsburgh, and T. D. Stay, 
Reynolds Metals Co., Cleveland. 


Release Standards List 

STANDARDS concerning every im- 
portant engineering field and in- 
cluding many developed under 
war procedure and now approved 
for peacetime use, are among those 
in the revised list of 864 American 
Standards, now available for gen- 
eral distribution, P. G. Agnew, 
vice-president, American Standards 
Association, has announced. 

The list is offered without charge 
to interested trade, technical and 
governmental bodies, Mr. Agnew 
pointed out, and represents the ef- 
forts of some 3,000 men, associated 
with 660 organizations working on 
the developments of standards for 
industry. 


Beg Your Pardon 

In the list of A.F.A. Committee 
Appointments in the March issue of 
AMERICAN FOUNDRYMAN, the name 
of D. F. Sawtelle, Malleable Iron 
Fittings Co., Branford, Conn., 
should have appeared as Chairman 
of the Flowability Committee. By 
error, P. E. Kyle, Cornell Univer- 
sity, Ithaca, was listed in the post. 
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LOOKING AHEAD 


[CONTINUED FROM PAGE 81] 


should look for men who wish to learn and who will, 
therefore, have a pride of accomplishment in becom- 
ing competent in various departments. The improve- 
ments gradually being made by all foundries have 
greatly improved them as work places. 

The industry should not rest content because there 
is, at present, an over-demand for its products. Users 
and potential users must have castings if they are to 
continue as consumers. The industry should make 
every possible effort, then, to provide all who need mal- 
leable castings with at least a minimum supply at this 
time and until it is to meet all demands. 


PRECISION INVESTMENT CASTING 
By Robert Neiman 


Chairman, A.F.A. Precision Investment Casting 
Committee. Director of Research, Whip-Mix Corp., 
Louisville, Ky. 


PRECISION INVESTMENT casting, at once the 
foundry industry’s oldest and newest process, came into 
general use during World War II and thus has attained 
industrial importance only 
within the past five years. 
It is not a true competitor 
of other foundry processes; 
it is a foundry technique 
that handles small, intri- 
cate parts requiring accura- 
cies to within tolerances of 
a few thousandths and sur- 
faces of high-degree smooth- 
ness. It eliminates most 
machining operations and 
handles alloys that defy 

Robert Neiman economical cutting or form- 
ing by any other known and practical means. 

Since its widespread adoption was war-born, the 
process was newly applied under abnormal conditions. 
Production, and quick production, was the goal; 
economy was a secondary consideration. Nevertheless, 
results in general were excellent. On V-J Day, however, 
most precision founders were in a peculiar and difficult 
position; their products were war materials, and few 
had pre-war customers or parts to return to. Some 
were forced out of business; only the more experienced 
and financially sound were able to convert to peace- 
time production. Progress was not rapid; new cus- 
tomers and products were required and a new philoso- 
phy of economical production had to be instilled. The 
fact that a good percentage of the wartime firms en- 
gaged in precision investment casting survived recon- 
version is indicative of the benefits to be gained from 
the process and an omen of a successful future for this 
branch of the industry. 

A major current problem is education of the cus- 
tomer and his design engineers in proper applications 
of precision castings. Unfortunately, there is no simple 
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rule governing the choice ot a precision cast part. As 
a result, producers must analyze and quote on many in- 
quiries, the majority calling for parts that can be made 
much more economically by other methods. The pros- 
pective purchaser often gets an unfair introduction to 
the possibilities of precision cast parts. Usually, how- 
ever, a meeting between the engineering departments 
of the customer and producer solves the puzzling ques- 
tions, and often improved designs lead to greater ef- 
ficiency at lower cost. 

The industry’s problems are not all external. The 
internal ills include the usual foundry problems. 
Molten metals must be handled and, as someone has 
said, “Molten metal is boss in the foundry.” 

Dimensional accuracy of 0.003-in. per in., sometimes 
lower, and surface finish measured in micro-inches re- 
quire vigilant control and constant testing of the high- 
est order. Improvements in wax patterns, investments, 
and mechanized production methods are constantly 
sought. Perfection of casting apparatus and methods 
are needed to reduce imperfections and rejections. 

Reduced costs through research and development of 
better products and processes, along with more experi- 
ence and “know how” to lessen the number of test runs 
to ascertain shrinkages on each job, will gradually 
widen the field. Along with this will come a better 
and more accurate method of cost accounting. 

Ages old, precision investment casting is still a young 
process, inexperienced in some ways but not afraid of 
those small intricate parts so difficult to handle by other 
casting methods. The process will gradually mature 
and become capable of handling larger, even though 
less intricate parts, achieving for them dimensional ac- 
curacy and smoothness. 


ANNUAL BUSINESS MEETING FEATURES 

FOUNDRYMEN who attend the Annual Business Meet- 
ing of the A.F.A., Wednesday afternoon, April 30, dur- 
ing the Detroit Convention, will be rewarded by a pro- 
gram of special interest. The meeting will convene at 
2:00 p.m. at the Book Cadillac Hotel and there will be 
no other sessions at that time. 

President S$. V. Wood, Minneapolis Electric Steel 
Castings Co., Minneapolis, will present the President's 
Annual Address. 

Because of the growing emphasis on education and 
training in the foundry industry, the presentation of 
awards in the National Apprentice Contests will be an 
outstanding feature of the session. All Ist prize winners 
willl be present to receive their awards. 

Of particular interest to foundry management will 
be an announcement concerning the recently organized 
Foundry Educational Foundation, sponsored by the 
Gray Iron Founders Society, Malleable Founders Soci- 
ety, and A.F.A., as founding members. 

Main feature of the meeting will be the presentation 
of the Charles Edgar Hoyt Annual Lecture by J. T. 
MacKenzie. The Annual Election of new Officers and 
Directors for A.F.A. will be announced during the An- 
nual Business Meeting. 

The annual business meeting will be open to all, 
members and non-members. Everyone attending the 
Detroit Convention is invited at attend. 
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Moisture Reader 


Harry W. Dietert Co., 9330 Roselawn 
Ave., Detroit.4, has developed the “No. 278 
Moisture Teller,” designed for quick, ac- 
curate determination of the moisture con- 
tent of sand. Available for either 115 or 





230-volt power supply, the unit dries aver- 
age samples within two to three minutes. 
Precise moisture percentage reading is 
obtained by weighing the sample before 
and after drying. Heated air is driven 
through the sample and automatic tem- 
perature control, in the range 150 to 
300°F, is provided. 


Die Casting Machine 

Light Metal Machinery, Inc., 736 Pen- 
ton Bldg., Cleveland, introduces a new 
model of its automatic, high speed die 
casting machine for production of zinc, 
lead and tin castings. Shot capacity is 
16 ounces, casting area is 30 square 
inches, and the unit has four fixed 
speeds, 240, 330, 520 and 720 shots per 
hour. Operator efficiency is said to have 
no effect on the production rate, once the 
cycling rate has been selected and set; 
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operator merely fills the melting pot and 
lubricates the die. Floor space required 
is 100 square feet. Time for complete die 
change and set up is said to average 15 
minutes; replacement of pressure pot as- 
sembly, 30 minutes; bolster plate bear- 
ing sleeves, less than one hour. 


Melting Pot 

Kindt-Collins Co., 12651 Elmwood Ave., 
Cleveland 11, has developed a new melting 
pot for aluminum and white metal. Nor- 
malized to prevent cracking, this pot is a 
heavy type suitable for pouring as well as 
melting. It is cast from a special alloy for 
which a life of 200 heats is claimed. Ca- 
pacity is 50 pounds. 


Magnet Chain 


S. G. Taylor Chain Co., Hammond, Ind., 
announced a new triple magnet chain, de- 
signed for longer life and extra safety. 
Wear from gouging and kinking is said 
to be minimized by use of a 60-degree twist 





in two of the three connecting links. For 
extra safety, a special analysis steel is used, 
one said to possess 100 per cent greater 
tensile strength than low-carbon steel or 
wrought iron and which, by superior re- 
sistance to shock, work hardening and 
grain growth, eliminates the red for 
periodic heat treatment. 


Sliding Table 


Leo G. Brown Engineering Co., 1127 
Riverside Drive, Los Angeles 31, recently 
introduced a sliding table for quick mount- 
ing to any drill press. Top, 714 in. square 
and 33% in. high, is fitted for 1-in. T-bolt 
heads. Travel is 5 in. in each direction; 
and total weight is 24 pounds. 


Band Saw 
Ermac Co., 5531 S. Vermont Ave., Los 
Angeles 37, offers a new 12-speed, 85 to 
1750 feet per minute, band saw, said to 
be suitable. for sawing wood, plastic, 
aluminum, cold rolled steel, angle iron, 















tool steel or cast iron. Unit is designed 
to eliminate the possibility of injury 
through breakage of the blade. All wear- 
ing parts are of cast iron; covers, pulleys 
and wheels, of cast aluminum. Overall 
height is 72 in; width, 38 in; breadth, 20 
in, and capacity of throat (blade to 
frame) is 1714 in. Strongly-braced frame 
is cast iron, as is the table, which tilts 
to 45 degrees for angle sawing, by turn of 
adjustment screw. 


Aluminum Melting Furnace 

Kindt-Collins Co., 12651 Elmwood Ave., 
Cleveland, announces a new aluminum 
melting furnace for medium requirements 
in moderate production by pattern shops, 
schools, small foundries and other plants. 
The firm lists several advantages of the 
unit: metal can be melted and poured 
directly from the melting pot, which is 
claimed to withstand more than 100 heats 
with reasonable care; simple fuel and air 
adjustments; efficient insulation to insure 





maximum heat; pilot equipment for 
quick, easy starting; quick melting, with 
low fuel consumption; adaptable for oc- 
casional melting of brass. The “Master” 
furnace can be oil or gas fired; is avail- 
able in single units, 50-lb capacity, or 
double units, 100-lb capacity. 


Marking Device 


Jas. H. Mathews & Co., 3901 Forbes St., 
Pittsburgh 13, Pa., is offering a new mark- 
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ing device, recommended tor printing 
name of manufacturer, trademark, grade 
or specification. Adjustable rolls guide the 
unit during marking. Device has inter- 
changeable rubber dies and an adjustable 
blade in the ink fountain affords uniform 
distribution of ink over printing roll sur- 
face. No pressure is necessary. The hand 
operated model may be mounted in a fixed 
position by removing handles. 


Welding Torch 

Cesco Products, Inc., 30 N. La Salle St., 
Chicago 2, announces its new “Lite-ning 
Arc Torch” for use with either AC or DC 
equipment. Two models are available, 
one for 14-in carbons, the other for 34-in 
carbons. Features include an automatic 
arc, designed to simplify welding proce- 


dure; and thumb control adjustment of 
the arc. Advantages claimed by the 
manufacturer include: soft, intense heat 
with no pressure blow or oxides as a 
characteristic of the carbon arc flame 
produced; low cost; applicability to weld- 
ing of aluminum and virtually all other 
non-ferrous metals, as well as brazing, 
soldering, preheating and surface harden- 
ing of materials. 


Safe Load Computer 
S. G. Taylor Chain Co., Hammond, 
Ind., offers without charge to all sling 
chain users the “Safety Sling” computer, 
designed to give hookers an accurate 
yardstick with which to determine the 
maximum safe load that a sling chain 


can lift at any given angle. The hooker 
sights through the window of the com- 
puter on one leg of the chain, then moves 
the needle to line up with the leg. Angle 
of the chain is read at the end of the 
needle; and safe working load, on a scale 
on the opposite side of the computer. 


Collet Chuck 

Micro Parts Co., 32214 East Beach Ave., 
Inglewood, Calif., is in large scale pro- 
duction with its new “Miracle Collet 
Chuck,” adaptable to any standard bench 
lathe. The unit can be used with stock 
up to one inch; and is said to require no 
lubrication. Locks and unlocks with 
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throw of a lever; revolves on the spindle; 
is designed to be removed easily and 
quickly. Collets are available in round, 
hex or square. 


Induction Melting Furnace 
Ajax Engineering Corp., Trenton, N. J., 
presents a new 125-kw induction melting 
furnace for aluminum and _ its alloys. 


Especially designed for the melting of 
finely divided aluminum alloy particles, 
such as turnings, chips and unbaled foil, 
the furnace operates on the twin coil 
induction principle; can be connected to 
standard frequency power line; and is 
said to yield as much as 96 per cent of 
the dry weight of the metal. Pouring 
spout is located in line with axis of 
furnace, permitting easy adaptation to 
pouring into molds. 


Induction Heating Accessory 

Induction Heating Corp., 389 LaFayette 
St., New York 3, has developed a compact, 
hydraulic rotary spindle and quench 
ring, combined in a single unit, designed 
to simplify the handling and heat treat- 
ment of parts requiring rotation during 
the heating cycle and subsequent quench- 
ing in position. Flexibility in the unit, 


which is known as the “Thermonic,” is 
achieved by interchangeable quench rings 
and adaptors; it is portable and intended 
for use with any type of induction heat- 
ing equipment, yet may be bolted down 
for long run jobs; and the speed of rota- 
tion of the spindle, actuated by a water 
driven turbine fed through standard hose 
and nozzle attachments at the base of the 
unit, may be regulated by variation in the 
flow of the water. 


Atmosphere Producer 


Vapofier Corp., 10316 S. Throop St., Chi- 
cago 43, has announced the application of 
its “Vapofier” gas generating. unit as a 





producer of firing atmosphere for electric 
furnaces. Fuel oil is utilized to generate 
a gas burned in the combustion chamber 
unit. The products of combustion are de- 
livered to the furnace, after removal of 
water vapor. Flame quality may be varied 
from oxidizing to reducing; and fuel-air 
ratio predetermined and maintained wiih- 
out change in manifold pressure, it is 
claimed. 


Laboratory Furnace 


Harry W. Dietert Co., 9330 Roselawn 
Ave., Detroit 4, has designed a new indus- 
trial laboratory combustion furnace, “Hi- 
temp Furnace,” which features simplicity 
of operation, maximum temperature of 
2900°F and low maintenance. Comes as an 
integral unit, complete with power supply, 
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ammeter, selection switches, heating ele- 
ments, automatic temperature control and 
thermocouple, and can be connected to 
any 220-volt outlet. 


Indexing Table 


Kaukauna Machine Corp., Kaukauna, 
Wis., offers its Model 700 indexing table 
made to support heavy work pieces with- 
out deflection. Originally designed for use 
with portable drilling and tapping ma- 
chines, it is adaptable to other machining 





operations and to inspection or layout 
work. Overall dimensions: length, 72; 
width, 3614; and height, 29 inches. Main 
bed is of iron, with T-slots in top and ends 
for clamping purposes. Has an indexing 
platen in the center, which is also equipped 
with T-slots for clamping. Platen is held 
firmly in position with adjustable shoe 
clamps. Set-up may be made at one end 
of table; work is completed at the other. 


Carbide-Tipped Drills 


Vascoloy-Ramet Corp., North Chicago, 
Ill., is offering a new line of carbide-tipped 
masonry drills, available in off-set and 
straight shank designs and in diameters of 





198 to 1.535. Adaptable to any rotary 
powered or hand drill, the tips are said to 
reduce drill wear, drilling time and per- 
cussion hammering. 


Power Hand Truck 


Yale & Towne Mfg. Co., 4530 Tacony St., 
Philadelphia, has introduced a new varia- 
tion of the “worksaver” type of powered 
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hand truck, the “Yale High-Lift Platform 
Model Worksaver.” It is available in two 
models, one with platform to go under a 
7-in. skid, and lifting to a height of 6614 
inches; the other, to go under an 1!1-in. 
skid, lifting to 7014 inches. Both have a 
capacity of 4,000 pounds. Features in- 
clude short turning radius; independent 
motors for lifting and driving; automatic 
braking; finger control, and two. forward 
and two reverse speeds. ; 


Portable Electric Hoist 
Whiting Corp., Harvey, Ill., has an- 
nounced a new line of roller-chain elec- 
tric hoists of one-quarter, one-half and 
one-ton capacities and light in weight, 
the one-ton model weighs 87 pounds, so 











that units can be installed or moved by 
one man. An unusual feature of the hoist 
is that it can be operated in inverted 
position: the chain run to an overhead 
suspension point, the load attached di- 
rectly to the hoist, which is turned upside 
down and will. then “climb” the chain 
with the load. Control is exerted by the 
operator through a single-bar grip, which 
can be operated by one hand, leaving 
the other free to steady the load. A 
simple, double-reduction, totally enclosed, 
worm-gear drive is utilized, adding to 
compactness and light weight of the hoist. 


Automatic Electrode 

Wilson Welder & Metals Co., 60 East 
42nd St., New York, has added to its line 
of manual electrodes “Una” automatic 
wires and tapes. Five knurled type wires 
and five flux-impregnated tapes make up 
the “Una” line. The automatic wires 
may be used separately or in conjunction 
with the tape, and are designed for flat 
position operation in varied assembly line 
applications. The firm also announces an 
improved, all-position electrode, No. 107, 
designed for work involving poor fit-up 
on mild steel and especially recommended 
for single or multiple pass welding on 
rusty or dirty plates or sections. The rod 
conforms to- the E-6012 classification of 





the AWS specification A233-45T and is 
marked in accordance with NEMA stand- 
ards. Outstanding benefits claimed for 
the rod are: it can be used with ab- 
normally high welding current; has ex- 
ceptionally high deposition rates; permits 
use of “dragging technique,” and offers 
high burn-off rate. 


Moisture Meter 


J. Thos. Rhamstine, Harlingen, Texas, 
announces the “Foundry Sand Meter” for 
determination of moisture content of 
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foundry sands. The unit (similar in design 
to that shown in the photo) operates elec- 
trically. Readings are obtained by placing 
the “prod” in the sand. Once the meter is 
adjusted to the scale reading at which sand 
is to be held, no further controls or cal- 
culations are necessary. Testing procedure 
is simple and rapid—affording as many as 
fifteen readings per minute—and an ac- 
curacy rating within one-quarter percent. 


Safety Equipment 


Mine Safety Appliances Co., Pittsburgh, 
Pa., has introduced the “Speed-frame,” 
self-adjusting welders’ goggles set de- 
signed to eliminate the waste motion of 
hand adjustment. Goggles are raised or 
lowered by a nod of the head, an ar- 
rangement that leaves :the hands free 
for work. Lightweight fiber headframe 
holds the goggles in either position, is 
adjustable in three directions through 
side and top straps, and is maintained 
in adjustment desired by a clamp. 

Another new development of the firm 
is the “Oxygen Indicator Type C,” for 
measuring the oxygen content of gaseous 
mixtures in metallurgical and other proc- 
esses. Electrolytic detector cell of the 
unit consists of a plastic container with a 
hollow carbon tube and metallic plate 
serving as electrodes in approximately an 
ounce of liquid electrolyte. Polarization 
in the cell causes hydrogen to be deposited 
on the carbon pole. When a gas sample 
containing oxygen is passed through the 
hollow carbon electrode, diffusion of the 
oxygen through the porous carbon re- 
sults in its combination with “electrolytic 
hydrogen” and in consequent effect upon 
the voltage output of the cell. Presence 
of oxygen is indicated on a direct read- 
ing, linear scale meter. 
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APPRENTICE CONTEST INTEREST 
Runs High as Educational Work Expands 


ENTRIES IN THE A.F.A. Na- 
tional Apprentice Contests indicate 
that competition in 1947 will be 
the keenest in years. According to 
word from the Apprentice Contest 
Subcommittee of the A.F.A, Educa- 
tional Division, the return of vet- 
erans and reorganization of many 
apprentice training courses have 
imparted new life to the contests. 

First held at the Milwaukee Con- 
vention in 1924, additional com- 

‘ panies have been represented in the 
entries each succeeding year. 

The contest for the Castings Sec- 
tions this year closed April 14, and 
the Patternmaking Section will 
close April 17. For the first time, it 
is intended that all contest castings 
be radiographed. This‘arrangement 
was made possible through the cour- 
tesy of Ford Motor Co., at whose 
plant all entries will be judged. 

April 18 has been set for the final 
judging of entries, a much earlier 
date than formerly. This will give 
time for bringing the Ist prize win- 
ners in each contest to the Conven- 
tion in Detroit. Plans are being 
made for the National President of 
A.F.A., S. V. Wood, to formally 
present the prizes. 

Names of the men who will act as 
judges of the various apprentice con- 
tests are as follows: 

Non-Ferrous Division 

A. Di Giulio, consulting metal- 
lurgist, Detroit. 

H. A. Kelly, Sales Manager, City 
Pattern Foundry & Machine 
Co., Detroit. 

Gray Iron Division 

R. G. McElwee, Detroit Manager, 
Vanadium Corp. of America, 
Detroit. 

W. B. McFerrin, Metallurgical 
Engineer, Electro Metallurgical 
Co., Detroit. 

E. E. Woodliff, Engineer, Found- 
ry Sand Service Engineering 
Co., Detroit. 

Steel Division 

L. V. Savage, Works Manager, 
Detroit Steel Casting Co., De- 
troit. 

Harold Schroeder, Works Man- 
ager, Michigan Steel Casting 

. Co., Detroit. 


George W. Allen, Monroe Steel 

Castings Co., Monroe, Mich. 
Patternmaking Division 

John Campbell, Foundry In- 
structor, Cass Technical High 
School, Detroit. 

J. M. Duncan, President, Detroit 
Steel Casting Co. 

Otto Yahanka, Supervisor, Rob- 
erts Brass & Mfg. Co., West 
Dearborn. 

This year, as was done last year, 
by authorization of the A.F.A. 
Board of Directors, apprentices win- 
ning first prize in each of the four 
contest divisions will be brought to 
the 51st Annual Convention in De- 
troit to receive their. awards. The 
prizes will be given at the Annual 
Meeting, 2 pm, Wednesday, April 
30, and will include a check for $100 
and a recognition certificate. Prize 
winners will be notified by wire 
soon after judging has been com- 
pleted. 

Second and third prize winners 
of each division will be presented 
their checks of $50 and $25, respec- 
tively, and recognition certificates 
after the convention. 


Practical Shop Course 
Sessions at Detroit 


EVER SINCE the Shop Course ses- 
sions were initiated at A.F.A. Con- 
ventions some years ago, these 
events have drawn heavy attend- 
ance from practical foundry op- 
erators. They have proved especi- 
ally popular among local plant 
men in each city where the 
Foundry Congress has been staged, 
and the 1947 Convention will offer 
eight separate shop courses. All 
will be conducted as off-the-record 
meetings with no reporter present. 


This year’s program includes a - 


4-session Gray Iron Shop Course 
and a 4-session Sand Shop Course 
covering a wide variety of practi- 
cal subjects, as follows: 
Gray Iron Shop Courses 
(1) Mon., Apr. 28, 4 pm—“Variables 
Affecting Carbon Control in Cu- 
pola Operation”—Rackham Edu- 
cational Memorial. 
(2) Tues., Apr. 29, 8 pm—“Effect of 
Coke Quality on Cupola Melting” 
—Hotel Statler. 


. + (3)- Wed., Apr. 30, 8 pm—“Factors Af- 
fecting Cost of Cupola Operation” 
—Hotel Statler. 

(4) Thurs., May 1, 2 pm—“Variables 
Affecting Electric Furnace Gray 
Iron”—Book-Cadillac Hotel. 


Sand Shop Courses 
Mon., Apr. 28, 8 pm—“Malleable 
Sand Problems”—Hotel Statler. 
Tues., Apr. 29, 8 pm—“Your Sand 
Pile” (non-ferrous) —Book-Cadillac 
Hotel. 

(3) Wed., Apr. 30, 8 pm—“The Roll 
of Sand in Hot Tearing” (Steel) — 
Book-Cadillac Hotel. 

(4) Thurs., May 1, 4 pm—‘Variables 
in Gray Iron Sand Practice’— 
Book-Cadillac Hotel. 

Under the chairmanship of R. G. 
McElwee, Vanadium Corp. of 
America, the Shop Course Promo- 
tion Committee of the Detroit 
Chapter has been most active in 
spreading word of these shop 
courses among local plants. As a 
result, the attendance in Detroit at 
these sessions should be materially 
increased and facilities have been 
provided accordingly. 


Foundry Groups to Meet 
at Convention 


Several of the major foundry as- 
sociations have announced their in- 
tention of holding meetings dur- 
ing the time of the A.F.A. Conven- 
tion in the Motor City. Among 
these are the Non-Ferrous Found- 
ers Society, Foundry Equipment 
Manufacturers Association, Non- 
Ferrous Ingot Metal Institute, and 
the National Founders Association. 

The Non-Ferrous Ingot Metal 
Institute will hold a meeting of the 
Metallurgists’ Advisory Committee 
at the Statler Hotel on Thursday, 
May lI. 

The Non-Ferrous Founders Soci- 
ety will hold its regular April meet- 
ing at the Fort Shelby Hotel on 
Sunday April 27, and Monday 
April 28, culminating in a dinner 
Monday evening. 

The Administrative Council of 
the National Founders Association 
has scheduled a 2-day conference 
on April 28-29 at the Hotel Statler. 

The Foundry Equipment Manu- 
facturers Association expects to 
hold a number of meetings during 
the Convention, beginning with a 
Board meeting on April 29 at Ho- 
tel Statler. Meetings of the various 
Product Policy Groups of F.E.M.A. 
will also be held at the Statler Ho- 
tel on April 28 and 30. 


AMERICAN FOUNDRYMAN 

























"Modern Foundries” 
can profit by 


foundry modernization too... 


RE YOU, as foundry owners or management, 
satisfied with the results you are getting with 
your present facilities? If you are not. ..or are un- 
decided ... consider that in many foundries simple 
changes, with virtually no capital equipment 
expenditures, have effected relatively substantial 
savings in costs. 
Foundry Modernization does not mean only 
mechanization, and the finest mechanical equipment 
is no better than the men, methods and procedures 
employed in using it. The right patterns and rigging 
for the job, suitable flasks and production equip- 
ment, together with adequate servicing of the 
“producers. are necessary to insure efficient, low 
cost production. 
Proper equipment, fair job evaluation, an 





REGHT Service equitable wage incentive, production and cost 

Ser Boundries:t controls, are all “tools of good management... 

+ Foundry Engineering not a substitute for it. 

: oa. Lester B. Knight & Associates, an organization of 

° Foundry Modernization more than thirty, is staffed by men with years of 

° Foundry M é‘ 

Pes se te co successful foundry management and engineering ex- 
seh Gralettton, perience. Its purpose is to help foundries establish 

° Production and Cost and use the most modern methods, plant layout, fa- 


Control 








cilities and controls for efficient, low cost operation. 











600 W. JACKSON BLVD. CHICAGO 6, ILLINOIS 
CONSULTING SERVICE ENGINEERING SERVICE 
for Management e Sales e Production for Surveys e@ Modernization e Méechanization 
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Bushbe 


Offers a Complete 
Line of Equipment 
for the... 
METALLURGICAL 
LABORATORY 


Buehler specimen preparation 

equipment is designed especially 
for the metallurgist, and is built 
with a high degree of precision and 
accuracy for the fast production of 
the finest quality of metallurgical 
specimens. 
1. No. 1315 Press for the rapid mould- 
ing of specimen mounts, either bakelite 
or transparent plastic. Heating element 
can be raised and cooling blocks swung 
into position without releasing pressure 
on the mold. 





2. No. 1210 Wet power grinder with 
%4” hp. ball bearing motor totally en- 
closed. Has two 12” wheels mounted on 
metal plates for coarse and medium 


grinding. 


3. No. 1000 Cut-off machine is a heavy 
duty cutter for stock up to 312”. Pow- 
ered with a 3 hp. totally enclosed motor 
with cut-off wheel, 12” x 3/32". x 1-1/4”. 


4. 1505-2AB Low Speed Polisher com- 
plete with 8” balanced bronze polishing 
disc. Mounted to 4 hp. ball bearing, two 
speed motor, with right angle gear re- 
duction for 161 and 246 R.P.M. spindle 
speeds. 


5. No. 1700 New Buehler-Waisman 
Electro Polisher produces scratch-free 
specimens in a fraction of the time usu- 
ally required for polishing. Speed with 
dependable results is obtained with both 
ferrous and non-ferrous samples. Simple 
to operate—does not require an expert 
technician to produce good specimens. 


6. No 1410 Hand Grinder conveniently 
arranged for two stage grinding with me- 
dium and fine emery paper on twin 
grinding surfaces. A reserve supply of 
150 ft. of abrasive paper is contained in 
rolls and can be quickly drawn into 
position for use. 


7. No. 1400 Emery paper disc grinder. 
Four grades of abrasive paper are pro- 
vided for grinding on the four sides of 
discs, 8” in diameter. Motor 1/3 hp. with 
two speeds, 575 and 1150 R.P.M. 


8. No. 1015 Cut-off machine for table 
mounting with separate unit recirculat- 
ing cooling system No. 1016: Motor 1 hp. 
with capacity for cutting 1” stock. 
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The Buehler Line of Specimen Preparation Equip- . 


ment includes . . . Cut-off Machines ® Specimen 
Mount Presses © Power Grinders © Emery Pa- 
se Grinders ©@ Hand Grinders @ Belt Sur- 
acers @ Mechanical and Electro Polishers @ 
Polishing Cloths @ Polishing Abrasives. 
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FOUNDATION 


(Continued from Page 144) 


founding trade organizations. The 
remaining five, initially, will be se- 
lected by the first six. After the first 
year when membership in the or- 
ganization has expanded, the five 
directors at large will be elected by 
the members. A.F.A. representa- 
tives, acting as directors of the 
Foundation, are B. D. Claffey of the 
Gray Iron & Aluminum Division, 
General Malleable Corp., Wau- 
kesha, Wis., and F. G. Sefing. 

The Foundation estimates that 
the fund required to finance the 
broad educational effort for the first 
three years will total $280,000. 
Membership contributions will be 
solicited from all producers of mal- 
leable and gray iron castings and 
the sponsoring organizations hope 
the campaign will also receive the 
support of foundry equipment and 
supply manufacturers. Spokesmen 
for the new organization say the 
program contemplates the appoint- 
ment of a full time executive secre- 
tary who will work with the Foun- 
dation’s technical committee and 
with university faculty representa- 
tives in the development and im- 
provement of foundry courses. 

The Ferrous Foundry Education 
Committee, headed by Anthony 
Haswell, President, Dayton Malle- 
able Iron Company, did the spade 
work leading to the formation of 
the new organization. Other mem- 
bers of the committee were John M. 
Price, President, Ferro Machine 
and Foundry Company and P. E. 
Rentschler, President, Hamilton 
Foundry and Machine Co. 

Others active on this committee 
were R. W. Crannell, Vice Presi- 
dent, Lehigh Foundries; Frank S. 
O’Neil, Vice President, Link-Belt 
Company; Professor P. E. Kyle, Cor- 
nell University; F. G. Sefing, Inter- 
national Nickel Company; S. C. 
Wasson, Manager, Chicago Works, 
National Malleable and Steel Cast- 
ings Co.; A. C. Denison, President, 
Fulton Foundry and Machine Co.; 
H. A. Deane, Vice President, Ameri- 
can Brake Shoe Company; W. M. 
Caldwell, Secretary, Gray [ron 
Founders’ Society; H. F. Scobie, 
Educational Assistant, A.F.A. and J. 
H. Lansing, Consulting Engineer, 
Malleable Founders Society. 
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Fisher Crucible Furnaces are widely used 
where quality castings, low scrap loss and 
low metal loss are a necessity. Many Fisher 
users formerly melted brass, bronze, and 
aluminum in open flame type furnaces and 
are in a position to make a comparison. They 
report also that Fisher Crucible Furnaces 
brought about an improvement in working 
conditions. 


The crucible furnace costs less to purchase, 
operate, and reline. Its dependability and 
flexibility offset any advantages of quick 
melting by other methods. Different metals 
can be melted merely by changing crucibles. 


Metal specifications can be exactly con- 
trolled because metal loss of copper, tin, lead, 
and zinc can be held to within %% of the 
total charge. The deep metal bath surrounded 
by a crucible wall allows for more uniform 
heating and is protection against absorption 
of hydrogen, oxygen, and carbon monoxide 
which are present in furnace gases. The cru- 
cible furnace avoids the large surface expo- 
sure of metal present in an open flame fur- 
nace, which facilitates the absorption of gases 
and oxidation of the metal and results in 
larger scrap loss due to porosity. 


We will gladly offer recommendations. 
Fisher engineering and layout services 
are available, as well as literature on 
all equipment. 








Engineers and Builders of Industrial Furnaces (Exclusively) Since 1906 


APRIL, 1947 





Upper photograph shows Fisher hand tilting and stationary furnaces in- 
stalled compactly in corner formerly used for storage of coke, kindling, 
etc. Rear charging platform with metal storage bins will be installed 
behind furnaces. Steel curtain and roof fans isolate all fumes from rest 
of foundry. Transfer ladle travels in front of furnaces on overhead trolley. 





Lower photograph shows battery of 14 coke fired furnaces occupying 
middle of floor. Also seen are coke and wood storage, and chimney 
occupying space which will now be used for molding, pouring, and 
shakeout, increasing working floor space 25% without addition to building. 








Photos Courtesy of Burlington Brass Works, Burlington, Wis. 
5543 North Wolcott Avenue, Chicago 40, Illinois 
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x WHITE PINE *« MAHOGANY «x 


@ Know before you begin work on a pattern that the 
lumber will be right. Dougherty Perfection Pattern 
Lumber is straight grained, free from whirls and knots. 
It is made from old-growth logs, kiln dried in our own 
plant. Use this quality material and you will soon dis- 
cover that your pattern lumber worries are over! Write 
now for complete information. 


Plywood, Maple Mallets, Fillets, Hardboard for 
templates and lagging, Dowels and Boards. Skids 
and Crating for large castings and machinery. 


en EKEYSTON 
WHOLESALE rifts vel 


e: HEmlock 0700 


LUMBER COMPANY 





CHAPTER ACTIVITIES 


(Continued from Page 164) 


February 12. At this gathering De 
Loss Walker, nationally known 
speaker and former associate editor, 
Liberty Magazine, talked on “Our 
Future—Our Income.” 

The average individual, “living 
in a fool’s paradise,” is not worried 
about the future and is in a rut, 
Walker declared. 


Canton District 


N. E. Moore 
Wadsworth Testing Laboratory 
Chapter Reporter 


MEETING FEBRUARY 20 at Yants 
Cottage, Canton, Ohio, members 
of the Canton District discussed re- 
quirements for a sound cylinder 
head casting and estimated the pro- 
duction cost of 50 such castings. 
Prior to the meeting a blueprint of 
the cylinder head had been mailed 
to each member for study. With 
both ferrous and non-ferrous found- 
rymen offering their views a lively 
discussion was stimulated. 

A short address by Karl F. 
Schimdt, United Engineering & 
Foundry Co., Canton, covered ap- 
prentice training problems. He 
also urged foundries to be receptive 
to new production methods in or- 
der to increase efficiency and im- 
prove their products. 

I. M. Emery, chapter chairman, 
Massillon Steel Casting Co., Massil- 
lon, Ohio, presided. 


Mexico City 


N. S. Covacevich 
Casa Covacevich 
Chapter Secretary 


R. L. Lee, General Motors Corp., 
Detroit, addressed the February 
meeting of the Mexico City chap- 
ter as the official representative of 
the A.F.A. 

Speaking in the language of Cer- 
vantes, Mr. Lee congratulated the 
members of the Mexican chapter on 
the progress they have made in 
A.F.A. work. 

“Our Board of Directors have 
asked me to convey their sincere 
greetings,” he said, “and to assure 
you that they feel honored in hav- 
ing each one*of you as a member. 
Your chapter is an important sec 
tion of the Association, which is in- 
ternational.” 


(Concluded on Page 180) 
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WOOD AND METAL PATTERNS 
KELLER AND DUPLICATOR WORK 
MACHINE WORK 
MALLORY METALS 
BERYLLIUM COPPER 
MONEL METAL 
EVERDUR CASTINGS 
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CILy PATTERN 


FOUNDRY AND MACHINE 


1161 HARPER AVENUE AT RIVARD 
DETROIT 11, MICHIGAN 


COPPER CASTINGS OF HIGHEST 
ELECTRICAL CONDUCTIVITY 


PERMANENT MOLDS 


BRASS, BRONZE 
AND ALUMINUM CASTINGS 
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Your Osourance of 
BETTER SAND BLASTING 


| : =. “~ : 





. 4 


Over the years Ottawa's two outstanding brands 
—FLINT SHOT and DIAMOND SAND BLAST—have 
stood the test of time. Today usage of these high 
quality mineral abrasives is at an all-time high— 
in tonnage—number of users. Let us help you im- 
prove the quality and quantity of your sand blasting 
operation. Consult us on your abrasive problems. 


Write for our booklet—SAND BLASTING UP-TO-DATE 


OTTAWA SILICA COMPANY 


Ottawa, Illinois 











CHAPTER ACTIVITIES 


(Continued from Page 178) 


Mr. Lee visited a number of 
foundries during his visit to Mexico 
City and was impressed with the 
high morale of the operators. “Even 
the most humble laborer did his 
work with full understanding of its 
importance, and his efforts were 
appreciated by his companions and 
his supervisor,” he declared. 

“I observed that the owner of one 
foundry, when speaking to the 
worker, considered him to be what 
he really is, a human being. This, 
to my way of thinking, is more im- 
portant than all the technique and 
scientific knowledge combined.” 

While in Mexico City, Mr. Lee 
was the guest of Mr. Villalobas, 
president of Casa Covacevich, and 
Ingeniero Goicoechea, vice presi- 
dent of the company. 


Twin City 

A. A. Gustafson 

E. F. Houghton & Co. 
Chapter Reporter 

AN EVENING given over to Old 
Timers featured the Twin City 
chapter meeting for March. Thir- 
ty-three celebrities of the Twin 
City area were treated royally as a 
record turnout paid them homage. 
They represented the accumula- 
tion of 1622 years experience in the 
foundry industry. 

National Officers night was held 
in conjunction with the Old Tim- 
ers party. S. C. Massari and H. F. 
Scobie were present as representa- 
tives of the National Offices. 

National A.F.A. President S. V. 
Wood, Minneapolis Electric Steel 
Castings Co., spoke on the growth 
of the foundry industry, emphasiz- 
ing the need for youth in the cast- 
ings field. Young men should be 
encouraged to show ambition, pep 
and zeal for the industry, he said. 

S. C. Massari, A.F.A. Technical 
Director, described the technical 
activities of the Association, and 
the tremendous amount of work 
and effort expended by various 
committees in preparing conven: 
tion material. 

H. F. Scobie, A.F.A. Educational! 
Assistant, outlined the Associa- 
tion’s educational program and de- 
scribed the activities of the Ameri- 
can Foundrymen’s Association Ed- 
ucational Division. 
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Combs GYRATORY FOUNDRY RIDDLES 


TYPE 
“ CR” 






Type "CR" 

FOR SCREENING . . . Moulding and 
Core Sands Medium Fine, Coarse 
Dry and Sticky Materials. 


24” dia. Sieve is held in place by a 
perfected clamping device .... Sieve 
is easily removed, dumped and re- 
placed in about five seconds .... 
This machine has a capacity of at 
least 20 men riddling by hand. 


Special Vertical 1/3 H.P. geared head 
motor, totally enclosed, operates ma- 
chine at about 287 R.P.M... . This 
slow motion, together with about 3” 
circle of gyration, thoroughly SIFTS, 
MIXES, AERATES and FLUFFS 
the sand . . . Dust-proof ball bearings 
are used . . . Height 5’ 6” overall. 
Weight, 260 pounds. 


30 Days Free Trial Offer... Write Us 





Over 10,000 Machines in Operation 
OUR PRICES FOR COMPLETE MACHINES READY TO OPERATE 


TYPE “V”—110v.AC....... 
TYPE “CR”—110 v. AC ..... 
TYPE “CS’—110v.AC...... 
TYPE “V5”—220 v.AC...... 

FOB Leavenworth, Kansas 





Type "y” 


FOR SCREENING... Mould- 
ing and Core Sands, Medium 
Fine and Coarse Dry Materials. 

20” dia. Sieve is held in place 
by a perfected clamping device. 

This permits removing and re- 
placing sieve in about five sec- 
onds. 

This machine has a capacity 
equal to 10 men riddling by hand. 

Driven by a Special 1/6 H.P. 
totally enclosed motor equipped 
with ball bearings. Merely plug 
in on any light or power circuit. 

5 feet high overall. 

Weighs 100 pounds, making it 
possible for one man to Carry it 
from place to place. Also made 
with 36” dia. Sieve, this being 
our type “V-5.” 








EXTRA SCREENS SAVE MONEY 





TYPE 
“CS” 


270.00 





Type “CS” 


FOR SCREENING . . . Moulding and Core Sands 
Medium Fine, and Coarse Dry Materials. 


24” Square Sieve . . . Machine makes two separa- 
tions . . . Screened material passes through the 
sieve and refuse tails off to one side . . . No need 
to dump sieves . . . Permits of continuous shovel- 
ing . . . Special vertical geared head motor, 1/3 
H.P., totally enclosed, operates machine at approx- 
imately 287 R.P.M. ... Has about 3” circle of 
gyration, which thoroughly SIFTS, MIXES, 
AERATES and FLUFFS the sand . . . Capacity 
equal to at least 20 men riddling by hand... 
Dust-proof ball bearings used . . . Height 5’ 10” 
overall. Weight, 304 pounds. 





Rims are made of heavy steel. Bottoms of extra heavy 
Galvanized after woven wire cloth. 


APRIL, 1947 





MANUFACTURED BY 


GREAT WESTERN MFG. CO. 








COMMITTEE MEMBERS APPOINTED 


For General and Divisional Service 


‘A NUMBER OF the many A.F.A. 
general interest and divisional com- 
mittees contributing to the progress 
of the association and the industry 
are now completely staffed. Mem- 
bers, actively engaged in the found- 
ry industry and allied trades, are 
giving freely of their time and ex- 
perience so that all may benefit from 
their technical knowledge and skill. 


A. M. Fulton, Northern Malle- 
able Iron Co., St. Paul, Chairman, 
Malleable Division, has announced 
the following appointments: 

Program and Papers—W. B. Mc- 
Ferrin, Electro Metallurgical Co., 
Detroit, Chairman; W. D. McMil- 
lan, International Harvester Co., 
Chicago, Vice-Chairman; R. P. 
Schauss, National Malleable & Steel 











HEAVY 
DUTY 


REG. U.S. PAT. OFF, 


INDUSTRIAL GRINDERS 


3 H.P. Geared Hand—4500 r.p.m.; 34, 1, 14% H.P. 
Direct Drive—3450 r.p.m.; 34 H.P. Countershaft 
models—1650 to 7400 r.p.m., are available with 
tilting, swiveling, dust and vaporproof or venti- 
lated electric motors, and pedestal, low caster and 
overhead hanger-bail mountings. Light-weight 
working tools for Grinding, Sanding, Wire Brush- 
ing, Drilling and other jobs are quickly inter- 


changed. 


Ask your Supplier or write for literature and prices. 
FLEXIBLE SHAFT DIVISION 
MALL TOOL COMPANY 


7832 South Chicago Avenue 


Chicago 19, Illinois 


eum See our advertisement in "The Saturday Evening Post'—May 10th. —_ 





Castings Co., Cicero, Ill., Secretary; 
A. J. Edgar, Benton Harbor Malle- 
able Industries Inc., Benton Har- 
bor, Mich.; J. H. Lansing, Malle- 
able Founders Society, Cleveland; 
C. F. Joseph, Central Foundry Div., 
General Motors Corp., Saginaw, 
Mich., and G. Vennerholm, Ford 
Motor Co., Dearborn, Mich. 

Executive Committee—A. M. Ful- 
ton, Chairman; W. B. McFerrin, 
Vice-Chairman; S. C. Massari, 
A.F.A. Technical Director, Secre- 
tary; C. F. Joseph; J. H. Lansing; C. 
F. Lauenstein, Link Belt Co., In- 
dianapolis; W. D. McMillan; R. P. 
Schauss; H. A. Schwartz, National 
Malleable & Steel Castings Co., 
Cleveland; D. M. Storie, Fittings 
Ltd., Oshawa, Ont.; R. J. Teetor, 
Cadillac Malleable Iron Co., Cadil- 
lac, Mich., and L. J. Wise, Chicago 
Malleable Castings Co., Chicago. 

Controlled Annealing Committee 
—R. P. Schauss, Chairman; J. A. 
Durr, Albion Malleable Iron Co., 
Albion, Mich.; Fred Jacobs, Lake 
City Malleable Co., Inc., Ashtabula, 
Ohio, and William Zeunik, Nation- 
al Malleable & Steel Castings Co., 
Indianapolis. : 

V. J. Sedlon, Master Pattern Co., 
Cleveland, Chairman, Patternmak- 
ing Div., announced the following: 

Executive Committee—V. J. Sed- 
lon, Chairman; A. F. Pfeiffer, Allis- 
Chalmers Mfg. Co., Milwaukee, 
Vice-Chairman; H. F. Scobie, A.F.A. 
Educational Assistant, Secretary; F. 
C. Cech, Cleveland Trade School, 
Cleveland; J. W. Costello, Ameri- 
can Hoist & Derrick Co., St. Paul; 
G. J. Gedeon, Aluminum Co. of 
America, Cleveland; E. T. Kindt, 
Kindt-Collins Co., Cleveland; Mar- 
tin Rintz, Continental Foundry & 
Machine Co., East Chicago, Ind.; A. 
H. Stenzel, Stenzel Pattern Works, 
Houston, Texas; H. K. Swanson, 
Swanson Pattern & Model Works, 
East Chicago, Ind., and L. F. Tuck- 
er, City Pattern & Foundry Co., Inc., 
South Bend, Ind. 

Patternmaking Machinery and 
Methods Committee—J. W. Costel- 
lo, Chairman; G. E. Garvey, City 
Pattern & Foundry Co., Inc., South 
Bend, Ind.; V. A. Miller, Acme 
Pattern Works, Elkhart, Ind.; J. J- 
Schallerer,; Calumet Pattern Works, 
Chicago, and G. W. Schuller, Cater- 
pillar tractor Co., Peoria, Il. 

(Concluded on Page 185) 
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NAME COMMITTEE 
MEMBERS 


(Continued from Page 182) 


Dr. H. Ries, Chairman, Sand Di- 
vision, has named the following: 
Committee on Physical Proper- 
ties of Iron Foundry Molding Ma- 
terials at Elevated Temperatures— 
H. W. Dietert, Harry W. Dietert 
Co., Detroit, Chairman; G. F. Wat- 
son, American Brake Shoe Co., 
Mahwah, N. J., Vice-Chairman; W. 
A. Spindler, University of Michi- 
gan, Ann Arbor, Secretary; Roy W. 
Bennett, Metro-Nite Co., Ham- 
mond, Ind.; Robert Doelman, Mil- 
ler & Co., Chicago; H. H. Fairfield, 
Harry W. Dietert Co., Detroit; J. 
A. Gitzen, Delta Oil Products Co., 
Milwaukee; John Grennan, Univer- 
sity of Michigan; H. J. Jameson, 
Detroit Testing Laboratory, De- 
troit; R. W. Mason, International 
Nickel Co., Detroit; Eugene Pass- 
man, Frederic B. Stevens, Inc., De- 
troit; F. B. Rote, University of 
Michigan; Victor Rowell, Velsicol 
Corp.; Chicago; Arnold Satz, Na- 
tional Radiator Co., New Castle, 
Pa.; W. N. Seese, J. S. McCormick 
Co., Detroit; R. D. Walter, Werner 
G. Smith Co., Cleveland; and E. C. 
Zirzow, National Malleable & Steel 
Castings Co., Cleveland. 
Committee on Physical Proper- 
ties of Steel Foundry Sands at Ele- 
vated Temperatures—J. A. Rassen- 
foss, American Steel Foundries, East 
Chicago, Ind., Chairman; Clyde B. 
Jenni, General Steel Castings Corp., 
Eddystone, Pa., Vice-Chairman; D. 
C. Williams, Cornell University, 
Ithaca, N. Y., Secretary; C. W. 
Briggs, Steel Founders Society of 
America, Cleveland; Werner Fins- 
ter, Reading Steel Casting Div., 
American Chain & Cable Co., Read- 
ing, Pa.; H. M. Kraner, Bethlehem 
Steel Co., Bethlehem, Pa.; P. E. 
Kyle, Cornell University; R. E. 
Morey, Naval Research Laboratory, 
Washington, D. C.; H. F. Taylor, 
Massachusetts Institute of Tech- 
nology, Cambridge, and H. W. Die- 
tert, Harry W. Dietert Co., Detroit. 
Refractories Committee — Rich- 
ard H. Stone, Vesuvius Crucible 
Co., Swissdale, Pa., Chairman; C. E. 
Bales, Ironton Fire Brick Co., Iron- 
ton, Ohio; J. A. Bowers, American 
Cast Iron Pipe Co., Birmingham, 
Ala.; C. F. Joseph; A. S. Klopf, 
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Western Foundry Co., Chicago, and 
R. H. Zoller, Zoller Casting Co., 
Bettsville, Ohio. 

Heat Transfer Committee—H. A. 
Schwartz, Chairman; J. B. Caine, 
Sawbrook Steel Castings Co., Lock- 
land, O.; H. F. Taylor; E. C. Troy, 
Dodge Steel Co., Philadelphia. 

Deformation Committee—W. G. 
Parker, Elmira Foundry Co., Elmi- 
ra, N. Y., Chairman; P. E. Kyle, 
Vice-Chairman; G. W. Anselman, 
Goebig Mineral Supply Co., Chica- 
go; Robert Doelman; J. O. Ochsner, 
Crouse-Hinds Co., Syracuse. 

Appointments to the Fluidity 





Testing Committee, announced by 
H. F. Taylor, Chairman, include: 
W. H. Baer, Naval Research 
Laboratory; C. W. Briggs; C. K. 
Donoho, American Cast Iron Pipe 
Co., Birmingham; R. A. Flinn, 
American Brake Shoe Co., Mahwah, 
N. J.; G. P. Halliwell, H. Kramer 
& Co., Chicago; C. E. Joseph; A. I. 
Krynitsky, National Bureau of 
Standards, Washington, D. C.; W. 
W. Levi, Lynchburg Foundry Co., 
Radford, Va.; O. H. Scheel, Ameri- 
can Hammered Piston Ring Div., 
Koppers Co., Baltimore, Md., and 
N. A. Ziegler, Crane Co., Chicago. 





of your nearest supplier. 














Sive Your Wood Patterns 
This Life Saving Protection 


Made in standard colors to con- 
form to the recommendation of 
AFA Committee on 
Equipment Standardization. 


Pattern 


New Improved HARDLAC 


Now—McDougall-Butler offers you an even finer Hardlac pat- 
tern coating—including ingredients impossible to get during 
the war. Here’s your answer to every requirement for wood 
pattern protection—in use—or on the shelf. New, improved 
Hardlac prevents warping, swelling, wear and. deterioration; 
protects against oils, water, waxes, kerosene and gasoline. Save 
patterns. Write for generous sample today!—and the name 


Buffalo 5, New York 


Since 1887 


— McDOUGALL-BUTLER CO., Inc. 








VY 2 4 
GANTRY-TYPE 


ELECTRIC MELTING FURNACE 


Here’s another advantage of the... 


Platform is attached 
to and tilts with the furnace, 
providing continuous work- 
ing area during charging 
and melting. 


AMERICAN BRIDGE COMPANY 


General Offices: Frick Building, Pittsburgh, Pa. 
BALTIMORE - BOSTON - CHICAGO -: CINCINNATI 
CLEVELAND - DENVER + DETROIT - DULUTH 
MINNEAPOUS + NEW YORK «+ PHILADELPHIA + ST. LOUIS 


Columbia Steel Company, San Francisco, 
Pacific Coast Distributors 


United States Steel Export Company, New York 


Write for your free copy of the new Heroult Catalog. 


UNTIFED.SPALES Si tee 


* Bronze 
* Aluminum 


R. LAVIN & SOWS, IN Ge 


Refiners of Brass, Bronze and Aluminum 
3426 SOUTH KEDZIE AVENUE - CHICAGO 23, ILLINOIS 


EF PRE §S N 1 ae ; N PR EMS Pee C*iL 1.41 
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Like yourself, | have been reading PEN- 
NSY’S ads about CHAPLETS these many 
years. Was slow in getting around to 
contacting them because | felt | knew all 
there was to be known about them. But 
the FOUNDRY INDUSTRY grew about 20 
years in the last 5 years and it is a com- 
forting thing to be able to draw on the 
KNOW HOW of men who think, eat and 
live CHAPLETS. My own tip is . . get in 
touch with PENNSY when you have a 
CHAPLET problem and give them a chance 
to open up and show what they can do 
for you. | am sorry that | did not get 
CURIOUS about them years back. Don’t 
you wait that long. 


PENNSYLVANIA 


CHAPLET COMPANY 
Ashland & E. Lewis Street 
Philadelphia 24, Pennsylvania 
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AN Uja-to- Date 


REFERENCE MANUAL ON 


ALLOY 
CAST IRON 


A revised A.F.A. Committee publication of authoritative 
information on the properties, application and production 
of alloy cast irons. 


This revised edition of the ALLOY CAST IRON 
book contains a correlation of practical knowl- 
edge advanced by outstanding authorities on 
the production and application of alloy cast 
irons. The 282 pages of text matter contain 96 
tables and 123 illustrations, all dealing with the 
latest alloy gray iron manufacturing methods. 


CONTENTS: 1. Metallurgical Principles of the 
Effects of Alloying Elements in Cast Iron. 
2. Effects of Alloying Additions in Cast Irons. 
3. Effects of Alloys on the Physical and Me- 
chanical Properties of Gray Irons. 4. Ladle 
Inoculants. 5. White and Chilled Alloy Cast 
Irons. 6. Heat Treatment of Alloy Cast Irons. 
7. Foundry Practice for Alloy Cast Irons. 8. Spe- 
cific Applications of Alloy Cast Irons. 9. Index. 





@ The 6 x 9 clothbound book contains data on the 
qualitative and quantitative effects of alloys 
. . « forms available . . . methods of addition 

. casting practice . . . heat treatment .. . 
service and test data . . . specific applications 

. extensive bibliography . . . and a compre- 
hensive cross index. 


@ Elements discussed include Aluminum, Bismuth, 
Carbon, Chromium, Cobalt, Copper, Magne- 
sium, Manganese, Molybdenum, Nickel, Phos- 
phorus, Silicon, Sodium, Sulphur, Titanium, Telur- 
ium, Tungsten, Vanadium and Zirconium. 


@ Just off the press, this revised edition of the 
ALLOY CAST IRONS book is a "must" in the 
gray iron foundryman's reference library. 


PRICE: $2.75 to A.F.A. MEMBERS. 

















AMERICAN FOUNDRYMEN’S 
ASSOCIATION 


222 West Adams Street Chicago 6, Illinois 




































STANDARD 
HORSE NAIL CORP. 


1947 


DIAMOND ANNIVERSARY 


75 YEARS 


OF CONTINUOUS SERVICE 


Thanks 


e To our founder, we have 
an exclusive manufacturing 
process. 





e To our management, we 
have an excellent product. 


e And many thanks to the 
AMERICAN FOUNDRY 
INDUSTRY 


WE HAVE 4A DISCERNING 
MARKET. 


STANDARD 
HORSE MAIL CORPORATION 


COLD FINISHED 
HOT FORGED 


Since 1872 
MAIN OFFICE AND PLANTS 


NEW BRIGHTON, PA. 














PERSONALITIES 


(Continued from page 150) 


Metallurgical Engineers, a fellow of the 
Geological Society of America and a 
member of American Iron and Steel Insti- 
tute, Cleveland Engineering Society and 
Mining and Metallurgical Society of 
America. 


C. O. Worden, Jr., previously associated 
with Rustless Iron & Steel Div., ARMCO; 
Naval Research Laboratory and Glenn L. 
Martin Co., has joined Carl A. Zapffe 
Metallurgical Laboratory, Detroit, as an 
associate research metallurgist. 


S. C. Wasson, manager, Melrose Park 
and Cicero, Ill., plants, National Malle- 
able & Steel Castings Co., was elected 
a director of the company at the annual 
meeting of stockholders, March 27. Man- 
ager of the Chicago plants since 1943, he 
has spent his entire business career with 
the firm, starting with the purchasing de- 
partment of the Indianapolis works in 
1911 and advancing to works manager in 
1929. Mr. Wasson is an A.F.A. National 
Director. 


W. D. Woomer, machinist, Lynchburg 
Foundry Co., Lynchburg, Va., has re- 
ceived the President’s Medal of the Na- 
tional Safety Council, an award in rec- 
ognition of the actual saving of human 
life. Mr. Woomer successfully applied 
resuscitation to a fellow employe who had 
received a severe electric shock. A.F.A. 
Vice-President Max Kuniansky, vice-presi- 
dent, Lynchburg Foundry Co., presided 
at the colorful award ceremony. H. E. 
McWane, president of the safety council, 
made the presentation. 


Elmer Schneider has been elected to 
the newly-created post of vice-president 
and director of engineering, Wheelco In- 
struments Co, Chicago. J. A. Reinhardt 
has been named plant manager. 


J. C. Virden, chairman of the board 
John C. Virden Co., Cleveland, and M. 
P. Winther, president and general man- 
ager, Dynamic Corp., Kenosha, Wis., were 
named directors, Eaton Mfg. Co., Cleve- 
land, at a recent meeting of the board. 


R. D. T. Hollowell, for 20 years secre- 
tary-manager, Non-Ferrous Metal Insti- 
tute, retired and was succeeded April 1 by 
Isadore Glueck. Prior to 1945, Mr. Glueck 
was associated with Federated Metals 
Div. American Smelting & Refining Co. 


E. H. Dix, Jr., director of metallurgical 
research, Aluminum Co. of America, New 
Kensington, Pa., will be this year’s recipi- 
ent of the Francis J. Clamer medal for 
achievemert in the field of metallurgy. 
The Franklin Institute of Philadelphia, 
made the award. The medal was voted 
Mr. Dix in recognition of his contribu- 
tions to the development of high-strength, 
corrosion-resistant, aluminum products. 





CHARLES C. KAWIN CO. 


a 


ANALYTICAL 
SERVICE 


Chemical and Physical Tests of all 
Ferrous and Non-ferrous metals 


i 


ENGINEERING 
SERVICE 


Consulting and Advisory Metallurgical 
and Foundry Engineering 


de 


MET ALLOGRAPHIC 
SERVICE 


Photomicrographs, Grain Size, etc. on 
all Ferrous and Non-ferrous Metals 


KAWIN 


CHICAGO 5, ILLINOIS 
431 S. Dearborn Street 


BUFFALO 2, NEW YORK 
110 Pearl Street 





SCIENTIFIC 
CAST PRODUCTS 
a, 


1388-1392 EAST 40th STREET 
CULEVELAND 3 OHIO 


2520 WEST LAKE STREET 
CHICAGO 12, ILL tNhOte 


AMERICAN FOUNDRYMAN 














































38 


Obituaries a 0 UJ a HW W Y M 7 a This Is Your Answer to 
: Your Maul Requirements 
Harry W. Croft, ch f the board 

Phy otigace Monge cto ees G. H. REFILLABLE FOUNDRY MAULS 


Refractories Co., Pittsburgh, Pa., died Feb- | NON-SPLITTING - PERFECTLY BALANCED - REFILLABLE 
ruary 25 in Greenwich, Conn. He was 81. 

Native of Allegheny City, Pa., Mr. Croft 
entered the refractories field as a book- 
keeper for Woodlawn Fire Brick Co., 
Woodlawn, Pa. That firm later merged 
with Harbison-Walker Co. 





John Johnson, retired superintendent, 
Tarrant Foundry Co., Chicago, died re- 
cently at his home in Chicago. He came 
to the city 64 years ago from Scotland, 
and, at the time of his retirement, was 
superintendent of the foundry. 

He was the father of John Johnson, 
present foundry superintendent of the 
Tarrant firm and an A.F.A. member with 
the Chicago chapter. 








CONSTRUCTION FEATURES—The heads The Handle, also, is self-wedging, and the 


. of these G. H. Mauls are made of a tough eye in the head has a d bearing, which does 
Edward F. Entwisle, general manager, alloy steel, which is practically indestructible. not cut or chafe the handle. 
, Lackawanna, N. Y., works, Bethlehem — =. ‘eo —_ Pk yee a _ Practical and Economical—one pair of Fillers 
Steel Co., died March 8 in Buffalo, N.Y. terial which will prern a terrific omeunt of pd Se R gge we of 734 oe 
Graduate of Cornell University, he punishment. lbs. and 17% Ibs., 22 Ibs. and 27 Ibs. 
eis - If the fillers become worn, they can be A A * 
joined Maryland Steel Co., Sparrows Point, burned out, without injury to the metal, and Write us for complete information and 
Md., in 1914 as a mechanical engineer and, syeent by saw com. They he a yy — — i eal sen asia 
: ; urned on them, an e bead cup is so sha e can also supply you wi 
after Bethlehem acquired the firm in 1916, that they are wedged in tighter, the harder line of real high grade, second growth hick- 
; was transferred to Lebanon, Pa., as superin- the maul is used. ory ... Stricking Tool Handles. 


tendent, ore concentrating and blast fur- 
nace operations. In 1928, he was named 
superintendent, Saucon Division, Bethle- 
hem, Pa., and in 1936, general manager, 


Lackawanna works. == SSS — 


7. 


RICE LAKE COMPANY WISCONSIN 


















August Taylor, San Francisco, retired 
foundry executive, died March 15. He 
was at one time associated with his 
father, W. H. Taylor, in the Risdon Iron 
Works. 








HANDY INFORMATION ON 


CENTRIFUGAL 
CASTING 


For the Busy Executive and ~* 
Practical Shop Man 


William J. Callister, who operated a 
foundry at Rochester, N. Y., died recently 
at the age of 91. 





Convention Registration Fee 


As in previous years, no 
Convention registration fee 
will be required of paid-up 
members of A.F.A. It should 
be pointed out, however, that 
all memberships in A.F.A. are 
held in the names of individ- 
uals. Therefore, a Company 
membership does not entitle 
all employes of that company 
to register at the 1947 Con- 


208 Pages of information. The papers of fourteen 


authors as presented at A.F.A. conventions since 1935. 


e In this volume are the freely CONTENTS: 
contributed ideas of the men of i 


ten well known companies who 
have spent millions in research gy ded nr ner seein, Bane 


and investigation. 
ts of centrifugal casting: 
e Will provide the busy executive sis me ° 




















vention without payment of with much information about Steel 
a registration fee. this rapidly expanding casting Gray Iron 
By action of the A.F.A. method. Non-Ferrous Metal 


e Will help the practical shop man 
solve his centrifugal casting 
problems. 


e Price: A.F.A. members, $2.00. 


Board of Directors on Janu- 
ary 23, 1947, a registration 
fee of $2.00 will be charged 
each non-member desiring to 
register at the 1947 Conven- 
tion and to attend the tech- 
nical sessions. 


4. Pictures, charts and diagrams. 
5. Discussions which took place 
when the papers were presented. 
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SAFETY 


Wooden Shoes 


No. 513-S 


For the Foundry—on the Job 


e REEC 







No. 300 


For the Foundry—on hot floors 
ARI RE FOE AS NPR I 


There is no substitute for these 
thick but lightweight “Perfect” 
Rocker Wooden Soles 





Write Today 


WOODEN SOLE SHOE CO. 
Columbus, Nebraska 




















Just a little ““teched?”’ 


If foundrymen aren’t, it’s a miracle. Probably in 
no other business is there such a seemingly endless 
number of variables and uncertainties. You can 


eliminate many of them once and for all by using 


Semet-Solvay Foundry Coke and Foundry Metal- 
lurgists. Let us prove it to you. 


SEMET-SOLVAY COMPANY 


BUHL BUILDING 
Detroit 26, Mich. 


DIXIE TERMINAL BUILDING, Cincinnati 2, Ohio 
Canadian Sales Agent: Standard Fuel Co., Ltd., Toronto 


Semet-Solvay Foundry Coke 


GENESEE BUILDING 
Buffalo 2, N. Y. 















ALL-CANADIAN 


(Continued from page 143) 
fineness numbers up to 70, and dis- 
tributions over four or five screens. 
Mr. Kennedy emphasized the im- 
portance of mold density in its re- 
lation to metal penetration and at 
the same time noted that scabbing 
begins to appear in pockets when 
base sand fineness goes higher than 
55 to 60. Discussion by the mem- 
bers pointed out that grain fineness 
numbers were secondary to grain 
distribution, particularly in me- 
chanized foundries. Tooling and 
slicking a basically good sand usu- 
ally results in increased scabbing 
and veining of that sand, Mr. Ken- 
nedy told the assemblage. 

Brief mention was made of the 
necessity of tapering sections to- 
ward the feeders in order to elimi- 
nate center-line shrinkage. This 
point provoked interesting discus- 
sion on the possibilities of banishing 
center-line shrinkage by means of 
judicious use of proper foundry de- 
sign together with more exact con- 
trol of final pouring temperature 
as suggested by Mr. Hassel. 

Limitation of time forced ad- 
journment of the meeting before 
many points could be disposed of, 
but members agreed that a subse- 
quent meeting should be arranged 
at which interested members would 
have an opportunity to complete 
the discussion. 

Morning group sessions were di- 
vided into three sections, as follows: 
cast iron, Chairman, G. Ewing 
Tait, assistant manager of manu- 
facturing, Dominion Engineering 
Works, Ltd., Montreal; non-ferrous, 
Chairman, Harold J. Roast, vice- 
president, Canadian Bronze Co., 
Ltd., Montreal; and steel, Chair- 
man, Charles F. Pascoe, assistant 
general manager, Canadian Car & 
Foundry Co., Ltd., Montreal. 

Afternoon sessions were divided 
into four groups: gray iron, Chair- 
man, R. Williams, foundry su- 
perintendent, Canadian Westing- 
house Co., Ltd., Hamilton, Ont.; 
steel, Chairman, Morris Holland, 
metallurgist, Fittings, Ltd., Oshawa, 
Ont.; malleable, Chairman, J. E. 
Rehder, metallurgist, physical met- 
allurgy research laboratory, Depart- 
ment of Mines, Ottawa, Ont.; and 
non-ferrous, Co-Chairmen, Dave 
Sunnocks, chief metallurgist, Alu- 
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“OLIVER” 
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Table tilts 5° for planing 
draft or pattern lumber 


Planes smoothly, trues up lumber, 
makes perfect glue joints. Large 
tables, planed and ground and true. 
Table lowers for 34” cut. Ball 
bearing cylinder with 3 or more 
knives. Adjustable fence. Push but- 
ton control. Mechanical brake shuts 
off current, stops cylinder. Auto- 
matic jointer guard. Three sizes to 
plane stock 20”, 24”, 30” wide. 


Write for Bulletin No. 12 


OLIVER MACHINERY COMPANY 
Grand Rapids 2, Michigan 










SILVERY 


The choice of Foundries 
who demand the best. 


“Jisco" Silvery is a “must” 
in the modern foundry. Its 
vse means better castings 
at lower cost. It supplies 


the needed silicon. 


Full information upon 
request. 


@ VIRGIN ORES 
@LADLE MIXED 
@ MACHINE CAST 


tHe JACKSON 
IRON & STEEL CO. 


JACKSON, OHIO 
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minum Co. of Canada, Ltd., Etobi- 
coke, Ont., and G. O. Loach, sales 
engineer, Electro Metallurgical Co., 
Ltd., Welland, Ont. 

The annual banquet was staged 
under the chairmanship of Henry 
Louette of Warden King, Ltd., 
Montreal, Chairman, Eastern Cana- 
da and Newfoundland chapter. The 
women present held their own ban- 
quet and theater party under the 
guidance of Mrs. Wotherspoon, 
wife of Jock Wotherspoon, Chair- 
man, Ontario chapter. 

H. T. Doran introduced an origi- 
nal song book containing parodies 
of popular tunes slanted for appli- 
cation to the foundry industry. The 
songs were enthusiastically received. 

Many delegates to the conference 
visited well known Toronto and 
Hamilton foundries. Plants in- 
spected included those of Alumi- 
num Co. of Canada, Ltd., Toron- 
to; Dominion Foundries and Steel, 
Ltd., Hamilton; Fittings, Ltd., 
Oshawa; Grinnell Company of Can- 
ada, Ltd., Toronto; Production 
Castings, Ltd., (division of John 
Inglis Co., Ltd.) Toronto; Stand- 
ard Pattern, Toronto; Sully Found- 
ry Division of Neptune Meters, 
Ltd., Long Branch, and A. H. Tall- 
man Bronze Co., Ltd., Hamilton. 


A.F.A. COMMITTEES 


Job Evaluation and Time Study 
Committee—Robert J. Fisher, Falk 
Corp., Milwaukee, Chairman; M. 
E. Annich, American Brake Shoe 
Co., Mahwah, N. J.; W. E. George, 
Booz, Allen & Hamilton, Chicago; 
Harry Reitinger, Emerson Engi- 
neers, New York; M. T. Sell, Ster- 
ling Foundry Co., Wellington, 
Ohio; E. G. Tetzlaff, Pelton Steel 
Casting Co., Milwaukee; Dean Van 
Order, Burnside Steel Foundry Co., 
Chicago; Jeff Alan Westover, West- 
over Engineers, Milwaukee; and E. 
J. Williams, American Chain & 
Cable Co., Inc., New York. 

Plant and Plant Equipment Com- 
mittee—James Thomson, Continen- 
tal Foundry & Machine Co., East 
Chicago, Ind., Chairman; H. B. 
Nye, New York Air Brake Co., 
Watertown, N. Y.; E. W. Beach, 
Campbell, Wyant & Cannon Found- 
ry Co., Muskegon, Mich., and W. 
R. Jennings, John Deere Tractor 
Co., Waterloo, Iowa. 

















we 
be 
seeing 
ou 


Yes, we’re hoping to see 
all our old friends and 
make a lot of new ones at 
the A.F.A. Convention. 


CHICAGO 


W. H. Underwood 
Ford R. Snyder 
D. E. Clifford 
T. W. Hansen 


CINCINNATI 
L. C. Snyder 
John P. Kemp 
CLEVELAND 


A. J. Harlan 
John H. Tressler 


DETROIT 


H. L. Caulkins 
Joe Racey 
Roy Nelson 
Ernie Snyder 


NEW YORK 
Norman Craig 
Fred Bauer 

PHILADELPHIA 
John M. Robb 


PITTSBURGH 


Geo. G. Wedd, Jr. 
R. E. Walsh 

John M. Stewart 
B. D. Herrington 


ST. LOUIS 


Chas. E. Rothweiler 
Jess F. Donnell 
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